
1

2

3

1

2

3



2 •  ceas Quarterly Bulletin - 3rd quarter 2016

WHAT IS THE CEAS ?
the council of european aerospace societies (ceas) is an International
non-Profit asso ciation, with the aim to develop a framework within which
the major aerospace societies in europe can work together.
It presently comprises thirteen full  Member socie ties: 3af (france), aIae
(spain), aIdaa (Italy), aaar (romania), czaes (czech republic), dGlr
(Germany), ftf (sweden), haes (Greece), nVvl (netherlands), Psaa
(Poland), raes (united Kingdom), sVfw (switzerland), tsaGI (russia);
and six corporate Members: esa, easa, eurocontrol, laeta, VKI
and euroaVIa..
following its establishment as a legal entity conferred under Belgium law,
this association began its operations on January 1st, 2007.
Its basic mission is to add value at a european level to the wide range of
services provided by the constituent Member societies, allowing for
 greater dialogue between the latter and the european institutions,
 governments, aerospace and defence industries and academia.
the ceas is governed by a Board of trustees, with representatives of
each of the Member societies.

Its Head Office is located in Belgium: 
c/o DLR – Rue du Trône 98 – 1050 Brussels.
www.ceas.org

WHAT DOES CEAS 
OFFER YOU ?
KnowledGe transfer:
• a well-found structure for technical committees

hIGh-leVel euroPean conferences:
• technical pan-european events dealing with specific disciplines and

the broader technical aspects
• the ceas european air and space conferences: every two years, 

a technical oriented confe rence, and alternating every two years also,
a Public Policy & strategy oriented conference 

PuBlIcatIons:
• Position/discussion papers on key issues
• ceas aeronautical Journal 
• ceas space Journal
• ceas Quarterly Bulletin
• Aerospace Event Calendar – http://www.aerospaceevents.eu

relatIonshIPs at a euroPean leVel:
• european commission 
• european Parliament
• asd (aerospace and defence Industries association of europe), easa

(european aviation safety agency), eda (european defence agency),
esa (european space agency),  eurocontrol

• other european organisations

euroPean ProfessIonal recoGnItIon:
• directory of european Professionals

honours and awards:
• annual ceas Gold Medal to recognize outstanding achievement
• Medals in technical areas to recognize achievement
• distinguished service award

YounG ProfessIonal aerosPace foruM

sPonsorInG

THE CEAS 
MANAGEMENT
BOARD

It Is structured as  follows:

• General functions:  President, director
General, finance, external relations &
Publications, awards and Membership.

• two technical Branches:
– aeronautics Branch
– space Branch

each of these two Branches, composed of
specialized technical committees, is placed
under the authority of a dedicated chairman.

the offIcers of the Board In 2015:

President: fred abbink
f.j.abbink@planet.nl

Vice-President, finance: cornelia hillenherms
cornelia.hillenherms@dglr.de

Vice-President, Publications and external
relations: Pierre Bescond
pierre.bescond@laposte.net

Vice-President, awards and Membership: 
Kaj lundahl
klundahl@bredband.net

director General (including financial
Management): Mercedes oliver herrero
mercedes.oliver@military.airbus.com

chairman of the aeronautics Branch:
christophe hermans
christophe.hermans@dnw.aero

chairman of the space Branch: 
constantinos stavrinidis
constantinos.stavrinidis@esa.int

chairman of the Programme coordination
committee: Pierre Bescond
pierre.bescond@laposte.net

editor-in-chief of the ceas Quarterly Bulletin:
Jean-Pierre sanfourche
sanfourche.jean-pierre@orange.fr

Quarterly Bulletin, design & Page setting:
sophie Bougnon
sophie.bougnon1@sfr.fr
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CEAS MEMBER SOCIETIES

CEAS MEMBER SOCIETIES: FULL, ASSOCIATE, CORPORATE

FULL MEMBERS:

Association Aéronautique 
et Astronautique de France (3AF)
6,rue Galilée – f-75016 Paris
tel.: + 33(0) 1 56 64 12 30 – www.3af.fr
President: Michel scheller
General Delegate: Jacques sauvaget 
jacques.sauvaget@aaaf.asso.fr
Secretary General: Gilles Marcoin
CEAS Trustees: Pierre Bescond 
pierre.bescond@laposte.net
and Jacques sauvaget 
Executive Secretary : anne Venables
secr.exec@aaaf.asso.fr
Event Coordination: Paulo Monteiro
paulo.monteiro@aaaf.asso.fr

Asociación de Ingenieros Aeronáuticos 
de España (AIAE)
coIae. francisco silvela 71, entreplanta
28250 Madrid (spain) – tel.: + 34 91 745 30 30 
ceas@coiae.es - www.coiae.es
President: Mrs estefanía Matesanz romero 
CEAS Trustees: Mrs Mercedes oliver herrero
Mercedes.oliver-herrero@airbus.com
Mrs estefanía Matesanz romero
Secretary: info@coiae.es

Associazione Italiana di Aeronautica 
e Astronautica (AIDAA)
casella Postale 227 – I-00187 roma V.r.
tel / fax : + 39 06 883 46 460
info@aidaa.it – www.aidaa.it
President: Prof. leonardo lecce
leonardo.lecce@unina.it
Secretary General: Prof. cesari cardani
info@aidaa.it
CEAS Trustees: Prof. franco Persiani
università di Bologna – Via fontanelle 40 
– I - 47 121 forli – franco.persiani@unibo.it
Prof. amalia ercoli finzi
Politecnico di Milano – Via la Masa 34
I - 20156 Milano
amalia.finzi@polimi.it
Secretary: daniela Vinazzza – daniela@aidaa.it

Aeronautics and Astronautics Association 
of Romania (AAAR)
220d Iuliu Maniu ave - 061126 Bucharest 6 –
romania, P.o. 76, P.o.B. 174 – www.comoti.ro 
President and CEAS Trustee : Valentin silivestru
valentin.silivestru@comoti.ro
CEAS Trustee: Ion fuiorea - ifuiorea@yahoo.com 

Czech Aerospace Society (CzAeS) 
novotneho lavka 200/5
110 00 Prague, czech republic
oslcr@csvts.cz - www.czaes.org 
President and CEAS Trustee: 
assoc. Prof. daniel hanus, csc, eur InG, afaIaa
Vice-President and CEAS Trustee:
assoc. Prof. Jan rohac, Phd

Deutsche Gesellschaft für Luft-und
Raumfahrt Lilienthal-Oberth e.V. (DGLR)
Godesberger allee 70 – d- 53175 Bonn
tel.: + 49 228 30 80 50
info@dglr.de – www.dglr.de
President: Prof. rolf henke: rolf.henke@dlr.de
CEAS Trustees: dr cornelia hillenherms
cornelia.hillenherms@dlr.de
and Philip nickenig - philip.nickenig@dglr.de 
Secretary General: Philip nickenig 
Adm. Assistant: constantin rang
constantin.rang@dglr.de

Flygtekniska Föreningen (FTF) – Swedish
Society for Aeronautics and Astronautics 
anna rathsman - ssc c/o rymdbolaget 
Box 4207 – se-171 04 solna
tel: +46-8-627 62 62
anna.rathsman@sscspace.com
President: captain roland Karlsson
st - Persgatan 29 5tr, se - 602 33 norrköping 

tel.: + 46(0)11 345 25 16
Mob.:+ 46 (0)705 38 58 06
rkrolandk@gmail.com
CEAS Trustees: – Kaj lundahl
wiboms väg 9 • se - 171 60 solna
klundahl@bredband.net
+46 8 270 264 – +46 703 154 969 (mob)
– Prof. Petter Krus : linköping university
se - 58183  linköping – petter.krus@liu.se
+46 13 282 792 – +46 708 282 792 (mob)
Secretary:
emil Vinterhav – sankt Göransgatan 135  
se-112 19 stockholm 
tel.: +46 70 555 1869  
emil.vinterhav@gmail.com

Hellenic Aeronautical Engineers Society
(HAES)
3, Karitsi str. 10561 – Gr-10561 athens
Phone & fax (haes): +30-210 - 323 - 9158
working hours Phone:+30 22620-52334
Mob.:+30 697 997 7209
e-mail (haes): admin@haes.gr
President: Ioannis Vakrakos –
vakrakos@otenet.gr
CEAS Trustees: triantafyllos (akis) 
tsitinidis ttsitinidis@haicorp.com
tony economopoulos – ae@otenet.gr

Nederlandse Vereniging voor Luchtvaart -
techniek (NVvL)
c/o national aerospace laboratory
anthony fokkerweg 2 
nl- 1059 cM amsterdam
tel.: + 31 527 248 523 (secretariat)   
nvvl@nlr.nl – www. nvvl.org 
President and CEAS Trustee:
fred abbink – f.j.abbink@planet.nl
Secretary General and CEAS Trustee:
christophe hermans – tel.: 31 527 248523
christophe.hermans@dnw.aero 

Polish Society of Aeronautics 
and Astronautics (PSAA)
nowowiejska 24 – 00665 warsaw – Poland
President: Zdobyslaw Goraj
goraj@meil.pw.edu.pl
Phone: +48 - 22 - 685 1013
CEAS Trustees: Jacek rokicki
jack@meil.pw.edu.pl
Miroslaw rodzewicz – miro@meil.pw.edu.pl
General Secretary: andrzej Zyluk
Administrative Officer: agneszka wnuczek

Royal Aeronautical Society(RAeS)
no.4 hamilton Place – london
w1 J  7 BQ – united Kingdom
tel.:+ 44(0)20 76 70 4300
raes@aerosociety.com – www.aerosociety.com
President: Martin Broadhurst
CEAS Trustees: emma Bossom
emma.bossom@aerosociety.com
david chinn – david.chinn@aerosociety.com
Chief Executive: simon luxmoore
tel.:+44(0)20 7670 4302
simon.luxmoore@aerosociety.com
Board & Executive Team Secretary:
tim caines - tim.caines@aerosociey.com
Conf.&Events Manager: richard nicoll
conference@aerosociety.com

Schweizerische Vereinigung für
Flugwissenschaften/Swiss Association 
of Aeronautical Sciences (SVFW)
ruaG/aviation – seetalstrasse 175
Po Box 301 – ch-6032 emmen
tel.:+41 41 268 4049 – www.svfw.ch
President and CEAS Trustee: dr Jürg wildi, cto
of ruaG – juerg.wildi@ruag.com
CEAS Trustee: dr Georges Bridel
a/o alr – Gotthardstr. 52 – ch-8002 Zurich
tel.: + 41 79 405 7645
georgesbridel@aol.com
georges.bridel@alr-aerospace.ch

Central Aerohydrodynamic Institute
Russian Aerospace Society (TsAGI)
1, Zhukovsky st. – Zhukovsky, Moskow region,
140 180, russian federation
tel.: +7(495) 556 - 41- 01
Chief Executive and CEAS Trustee: 
sergey l. chernyshev, d.sc.
ved@tsagi.ru – www.tsagi.com
CEAS Trustee: andrey shustov – shustov@tsagi.ru

CORPORATE MEMBERS:

ESA
8-10, rue Mario nikis - f-75015 Paris
CEAS Trustee: In course of replacement 
www.esa.int

EASA
Konrad - adenauer - ufer 3 
d-50542 cologne (Germany)
tel.: +49 (221) 8999 0000 - http://easa.europa.eu

EUROCONTROL
rue de la fusée 96 - Brussels 1130
http://www.eurocontrol.int

EUROAVIA 
Kluyverweg 1 - 2629 hs, delft, nl
President and CEAS Trustee: horatiu Goanta 
EUROAVIA Representative: Pia Becker 
pia.becker@euroavia.eu 
Phone: +40 743 00 1578 – www.euroavia.eu

LAETA (Portugal)
CEAS Representative: Pr l.B. campos
ave rovisco Pais - lisboa
www.idmec.ist.utl.pt/laeta/

VKI (Belgium)
CEAS Trustee: dr tony arts 
chaussée de waterloo, 
72 - B- 1640 rhode-st-Genèse 
www.vki.ac.be arts@vki.ac.be

SOCIETIES HAVING SIGNED A MOU WITH CEAS:

Académie de l'Air et de l'Espace (AAE)
1, avenue camille flammarion 
f-31500 toulouse
www.academie-air-espace.com

American Institute of Aeronautics 
and Astronautics (AIAA)
1801 alexander Bell drive, reston, Va 20191
megans@aiaa.org – www.aiaa.org

Chinese Society of Astronautics (CSA)
Po Box 838 – 10830 Beijing, china (Prc)
Pr wang Jia – csa_space@yahoo.com.cn
www.csaspace.org.cn/

European Aeronautics Science Network
(EASN)
President: Prof. spiros Pantekalis
rue du trône 98 – 1050 Brussels, Belgium
www.easn.net 

Association of European Research
Establishments in Aeronautics (EREA)
Chairman: Bruno sainjon – onera
EREA Secretary: uwe Moeller – dlr
uwe.Moeller@dlr.de

International Council of the
Aeronautical Sciences (ICAS)
President: dr-Ing. detlef Müller-wiesner
executive secretary: axel Probst
c/o dGlr – Godesberger allee 70 – d- 53175 Bonn
icas@icas.org – www.icas.org

Korean Society for Aeronautical and Space
Sciences (KSAS)
Prof. seung Jo Kim – Prof. In-seuck Jeung
enjis@snu.ac.kr – sjkim@snu.ac.kr
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EDITORIAL

INNOVATION IN AEROSPACE

I nnovation is today the basic key for ensuring the suc-

cessful future in all areas of industry and in particular in

aerospace. how to prepare for innovation in this sector

which is simultaneously faced with new market forces

and disruptive technologies? 

Several market forces are important: development
 programmes are longer and longer and more and more
complex; concerning european defence, budget restric-
tions oblige to defer acquisitions and sometimes to
reduce levels of specifications; contrary to defence sec-
tor, airline industry is expected to grow by at least 5%
over the next few years while higher efficiency and better
environmental performances are endlessly required; ope-
rational cost optimisation is more and more imperative;
aircraft are generating bigger and bigger volumes of data,
therefore demanding ‘big data’ capabilities; and last but
not least, the high percentage of aerospace employee
population being or approaching retirement age necessi-
tates to regenerate  talent pool.

The digital revolution: constant progresses in digital tech-
nologies are going to involve further transformational
changes. aerospace companies have been developing
digital capabilities for many years, but the coming disrup-
tive digital technologies are driving decisive changes in
the way they will conduct developments and will interact
with the world around them.
It has to be noted that while the digital transformation is
fast-paced and unpredictable the aerospace sector is
characterized by its long development cycles, so using
today’s technology to plan next generation of aircraft is
not an easy task!

digital computation capacity is pursuing its irresistible
climb (410 teraflops (tf) vs 1.7 tf in 2017) and as the
need to further improve the accuracy of virtual models
rises, there will be a growing demand for high
Performance computing (hPc) power, while automation
and artificial intelligence exert a regularly growing
influence on industry. within these new digital environ-
ments, flexibility and adaptability will become a key fac-
tor of success. Besides with the globalisation of aero-
space and extended supply networks, digital security and
protection is essential. 

Creating favourable conditions for innovation
• Education and Training
evidently the work starts at aerospace technical universi-
ties and higher schools level, where new learning pro-
grammes are to be conceived with a view to developing
creativity while a stronger and stronger accent is to be
put on digital revolution, relationships with research esta-
blishments and internationalisation.
• Development of innovative vision in the aerospace landscape
Industrial companies have to establish solid networks of
research facilities, scientists, engineers and relevant partners.
Innovating start-ups constitute a tremendous layer of
 disruptive new business ideas: this is the reason why
companies are sharply encouraged to set up networks
with them. for example airbus Group has founded a 
“nursery”, an internal “incubator” which since its creation
has enabled the successful founding of a series of spin-
off companies and projects to mature and commercialise
disruptive capabilities and open new opportunities.  and
of course, the IoT (Internet of things) will exert a growing
impact on the upcoming aerospace future. 
• Crossing disciplines to boost innovation
the blurring of boundaries across industries brings new
challenges, but also an opportunity to cross disciplines
and accelerate innovation. 

this summary just provides a general overview of the ele-
ments constitutive of the broad and complex innovation
subject which will be one of the topics dealt with on the
occasion of the ceas air & space conference 2017.    
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Jean-Pierre sanfourche
editor-in-chief, 
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A LOADED AGENDA
on 6 september the 36th ceas Board of trustees Meeting
took place at the Polish Institute of aviation Ilot in
warsaw. Important points on the agenda were:
• preparation of the ceas/aerospace europe conference

in october 2017 in Bucharest, romania;
• status of the ecaero 2 project;
• ceas corporate Membership;
• follow-up on relations with the organisations with which

ceas has a Memorandum of understanding and poten-
tial new partnerships;

• ceas aeonautical and space Journals statistics;
• Procedure for the selection of the venue of the next

aerospace europe / ceas air and space conference in
2019.

CEAS-Aerospace Europe 2017 Conference 
in Bucharest

the romanian ceas Member society aaar is making good
progress with the organization of the 2017 ceas/aerospace
europe air and space conference. all contacts with the
venue are signed, the Programme committee was formed,
the call for abstracts was launched and a special website is
on-line now (http://ceas2017.org/).

Corporate Members
a new ceas corporate Member is eurocontrol. this brings
the total number of corporate Members to 6. (esa, easa,
eurocontrol, laeta, VKI and euroavia). ceas is actively
pursuing to increase the number of european corporate
Members to strengthen its visibility, cooperation and finan-
cial solidity.    

CEAS Memoranda of Understanding
ceas currently has Memoranda of understanding with
Icas, aIaa, aae, csa, Ksas, erea and easn. ceas will
strengthen the relations with these valued organisations by
providing regular information on the status of ceas, asking
them to assist in the ceas conferences with participation
as members of the Programme committees and session
chairpersons, as well as by providing papers for the confe-
rences, ceas Journals and ceas Quarterly Bulletins.   
Besides ceas is in contact with the International forum for
aviation research Ifar to investigate how to strengthen
the relation with partner in the space domain.

CEAS Journals

the ceas Journals are maturing well since their launch in
2011. the number of peer reviewed articles is steadily
increasing and the journals are indexed now in scoPus.
More than 200 articles have been published in the ceas
aeronautical Journal and 120 in the ceas space Journal.
a preliminary Impact factor is determined by thomson
reuters for the aeronautical Journal. actions have been
taken to promote the visibility of the ceas Journals and to
encourage the european (and international) universities and
research establishments to make use of the ceas Journals.

CEAS at the ILOT Polish-Brazilian Conference
at the day after the ceas Board of trustees Meeting,
christophe hermans and I had been invited to give a ceas
presentation at the 2nd Polish-Brazilian conference on
science and technology at the occasion of the 90th anni-
versary celebration of Ilot. after a warm welcome by
witold wiśniowski (director of the Institute of aviation),
alfredo leoni (ambassador of Brazil in Poland) and minis-
ter aleksander Bobko (secretary of state, Ministry of
science and higher education), I gave the ceas in Brief
presentation and christophe hermans gave a presentation
on the German-dutch windtunnels dnw and some exem-
plary dnw projects.

CEAS at the 30th ICAS Congress
from 25 – 30 september, the 30th Icas congress was
held in daejon, south Korea. It is very good to note that the
ceas Member societies submitted over 40% of the ove-
rall almost 500 presented papers. furthermore members of
the ceas societies participated actively in the Icas
executive committee, the Icas Programme committee, as
session chairpersons and by providing keynote lectures:
an excellent example of the ceas participation in Icas.

CEAS at the AAAF Greener Aviation Conference
from 11-13 october the ceas french Member society
3af is organising the Greener aviation conference in
Brussels. ceas presents itself on this conference and is
providing support to the programme committee

CEAS at the 6th EASN International Conference
from 18-21 october, easn our new partner will organize
the 6th easn International conference on Innovation in
european aeronautics research in Porto, Portugal, with
support of ceas.

CEAS Awards
on 28 november 2016 the ceas Board of trustees will
meet in london. In the evening the ceas Gold award will
be presented to Gordon Mcconnell and the ceas
distinguished service award to constantinos stavrinidis 

CEAS PRESIDENT’S MESSAGE

fred abbink, ceas President
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FROM THE AIAA

unmanned aerial systems (uas), or drones, have caught
the attention and stoked the imaginations of both the avia-
tion world and of the public.  fortunately for our industry,
most of that attention has been favorable.  and the possi-
ble future uses of drones are limited only by our imagina-
tions.  In the united states, an impressive 500,000 hob-
byists registered their drones within eight months of the
federal aviation administration creating a drone registra-
tion system. to put that in perspective, we only have
320,000 registered manned aircraft in the u.s.  and it has
been over 100 years since the wright Brothers invented the
piloted aircraft.  with the size of the worldwide uas com-
mercial market projected to be greater than $2B and over
$10B for commercial and defense combined by 2022, the
limiter on a future of ubiquitous uas operations may be
technologies that allow for ever increasing autonomy of
operation.  regulation and societal acceptance are also
likely to be two other factors that affect how quickly regu-
lar drone operations become routine in both rural and
urban areas all around the globe.

to help the aeronautics research and development com-
munity address the technology development and matura-
tion that will be necessary if we are to realize the full poten-
tial of unmanned systems, the american Institute of
aeronautics and astronautics (aIaa) held the inaugural
demand for unmanned uas symposium in June 2016 in
washington, dc.  the focus of demand for unmanned is
on the research and development in areas such as autono-
mous vehicles and operations, robotics, and machine intel-
ligence.  we had 275 enthusiastic participants at this first
symposium.

If a practitioner in this field of unmanned systems research
and development so desired, he or she could attend any
numerous unmanned systems conferences, meetings, and
symposiums.  some emphasize technology, some emer-
ging regulations, and some are more focused on industry
trade shows.  at aIaa, we believe we have created a dis-
tinguishing event in an unfilled niche area. our demand for
unmanned event addresses the need of the r&d commu-
nity to meet, present research results to peers, and net-

work and discuss challenges in both vehicle and
traffic management automation technologies. 
we are currently making plans the 2nd demand for
unmanned symposium, to be held in in conjunc-
tion with the aIaa aviation and aeronautics forum
and exposition in denver, colorado, 5-9 June
2017. the demand for unmanned symposium
brings together stakeholders from academia,
government, and industry to identify research chal-
lenges that will lead to operational opportunities for

the uas community. we see uas as an aviation-related
catalyst for autonomy, robotics, and machine intelligence.
these systems are already changing the nature of civil and
military aviation, and they will do even more so as they
become increasingly autono mous. following up on the suc-
cessful inaugural 2016 demand for unmanned symposium,
our 2017 symposium will include plenary talks from the
industry’s thought leaders, a technical program, and uas-
related social activities.

In addition to the r&d community, our target audience
includes uas manufacturers, operators and end-users
with applications in such areas as agriculture, surveillance,
law enforcement, border patrol, aerial cinematography,
delivery of products, goods and services, universities/aca-
demicians working in uas area, government organizations
with a stake in uas such as the faa, nasa, and the
department of defense, venture capitalists, the internatio-
nal community, the media, and the public. we welcome the
participation of our european colleagues and collaborators
in this 2nd demand for unmanned symposium. 
More information can be found at: https://www.aiaa-
aviation.org/DEMANDforUNMANNED/

In addition to our own demand for unmanned symposium,
aIaa is actively partnering in two other uas-related events
in which there might be interest from our colleagues in
europe.  we are excited to be partnering with drone world
expo. drone world expo (dwe) is the defining event for the
commercial applications of uas technology.  thought lea-
ders, industry experts and end-users gather at dwe in the
heart of silicon Valley of california to present real-world
solutions to business and environmental challenges.
attendees have the opportunity to learn about commercial
strategies, platforms and payloads, data collection, safety,
security, privacy, the current regulatory environment, inter-
national lessons learned, and the impact drones are having
on Geographic Information systems, Big data and the
Internet of things. More information is available at:
http://www.droneworldexpo.com. this year’s drone world
expo will be held 15-16 november 2016 in san Jose,
california.
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AIAA ANNOUNCES THE 2ND DEMAND 
FOR UNMANNED SYMPOSIUM 
Thomas Irvine, AIAA Managing Director for Content Development (tomi@aiaa.org)
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CIVIL AVIATION

DURING A CONFERENCE WHICH TOOK PLACE IN TOULOUSE ON 1 AND
2 JUNE 2016, THE AIR AND SPACE ACADEMY PROPOSED A REVIEW
OF THE MORE AUTOMATION ROLE TOWARDS THE NEEDED ACTIONS
NECESSARY TO CIVIL AVIATION SAFETY IMPROVEMENT DUE THE
FORECAST INCREASE OF AVIATION TRAFFIC AT 2050 TIME HORIZON.
EXPERTS ASSERTED THAT THIS OBJECTIVE WILL BE REACHED
THROUGH MORE AUTOMATION ON BOARD. BUT EVEN IF CONSIDERA-
BLE INCREASE IN AUTOMATION IS EXPECTED IN THE COMING YEARS,
THE FULLY AUTOMATED PASSENGER TRANSPORT AIRCRAFT CAN-
NOT BE ENVISAGED FOR 2050: HUMAN PRESENCE ON BOARD WILL
REMAIN INDISPENSABLE UNTIL AT LEAST THIS DATE. 
HOWEVER, A LIKELY HAPPENING FOR 2050 COULD BE ONE PILOT
ONLY ON BOARD (PB) WHATEVER THE FLIGHT DURATION IS, BEING
ASSISTED, WHEN NECESSARY, BY A PILOT ON GROUND (PG). SO A

NEW ROLE – GROUND-BASED PILOT, COULD, CONSISTENTLY APPEAR
IN AVIATION OVER WITHIN TWO OR THREE DECADES.
THIS PAPER PROVIDES A SUMMARY OF THE MAIN STATEMENTS AND
FINDINGS OF THE CONFERENCE.

NEEDS AND MOTIVATIONS
according to Xavier Champion, former chief engineer at
airbus, with air traffic expected to multiply by a factor of
more than 3 by 2050, the imperative necessity to maintain
– and if possible reduce – the current accident rate world-
wide requires from all parts concerned very important
efforts, more particularly in the most accident-prone
regions. In fact a global accident rate of 0.16 per million
flights (result achieved today in the us and in europe)
should be targeted against the global current 0.64 rate, i.e.
a global worldwide reduction by a factor 4.
thanks to the considerable progresses in science and
technology, the machine is safer and safer, so that in
today’s accidents, human factors are clearly preponderant:
as a matter of fact the human factor accounts for 50% of
primary causes identified and 66% of principal causes. 
aviation accidents can be classified into categories, of
which the main ones are: (i) loss of control in flight; 
(ii) controlled flight into terrain; (iii) runway excursion and
(iv) non-explained accidents.
obviously important efforts must be dedicated to techno-
logical assistance to the pilots, particularly by means of
more and more performing  automated systems, being
quite clear that more automation on board translates into
better safety. Alain Garcia, former airbus engineering
executive Vice-President said: “A decisive stage was pas-
sed in the 1970s and 1980s when greater automation was

made possible by the electronic revolution from analogical to

digital. Thanks to automated systems, crew tasks have been

WILL AIR TRANSPORT BE FULLY 
AUTOMATED BY 2050?
Jean-Pierre Sanfourche

aIaa is the organizer of the Innovative drone exploration
and application (Idea) competition at dwe. Idea is a
competition with the objective of a providing a platform for
sharing ideas and research related to the design, utiliza-
tion, and applications of autonomous aerial systems and to
foster interaction between the r&d and the end-user com-
munities by highlighting funded research in autonomous
aerial vehicles that will affect end-user operations and
applications in the future. the winners of this year’s com-
petition have been selected and will be presenting their
work in an aIaa-sponsored technical track session during
dwe 2016.
aIaa has also partnered again with the association for
unmanned Vehicle systems International (auVsI) to hold
the 3rd aIaa workshop on civilian applications of
unmanned aircraft systems to be held in dallas, texas in

8-11 May 2017.  this workshop will be held in conjunction
with auVsI’s xPonentIal 2017.  the workshop’s objec-
tives are to assist the civil and public uas community in
creating a vision of uas applications in the national airs-
pace in the next decade.  and to transition from the “civil
decade” (2005-2015) to the public decade (2015-2025) by
identifying technologies that will provide the push for uas
applications and acceptance and by providing assistance
to the federal aviation administration in the safe integra-
tion for the uas in the national airspace.  Previous works-
hops have attracted as many as 750 participants, making
this workshop an essential event for all members of the
uas community. 

More information on XPONENTIAL can be found at 
http://xponential.org/xponential2017.  
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simplified, which has reduced the number of crewmembers

and has led to a significant drop in the accident rate.[...] An

extension of automation, aimed at countering persistent fai-

lures such as loss of control in flight, collision with moun-

tains, or runway excursions, will improve flight safety.”       
In addition to assistance with automated systems it will of
course be mandatory to permanently improve the direct
pilot-related subjects: selection, education, permanent
training (with simulator and in-flight), and medical and psy-
chological permanent surveillance.

INTRODUCTORY CONSIDERATIONS
Pierre Calvet, former principal lecturer at suPaero school,
recalled the history of assistance to the pilot with automa-
ted systems and communications (Illustrations 1 to 5). the
first automated aids-servomechanisms, radio direction fin-
der, the first automatic pilots and Vhf verbal communica-
tion appeared in the 1930s. Post ww2 aircraft had hyper-
bolic positioning and inertial measurement units.
transistorised electronics and analogical computers resul-
ted in new equipment; Vor-dMe, Ils, on-board radars,
transponders and effective liaisons with a developing
ground infrastructure. avionics were developed from within
an innovative framework of international regulations and
procedures. the sixties were marked by the first automa-
ted landings (caravelle) when the following decade saw the
development of concorde, the first aircraft equipped with
fly-by-wire controls and the first digital computer. then by
around 1980 flight mechanics equations were generally
integrated into aircraft landing system (a320), enabling
automatic protection of the flight envelope. Presently a
broad set of data provided by many primary sensors and
propulsion control systems is available in a central compu-
ter. other computers (fMs – flight Management system)
deal with pre-recorded navigation settings and programme
the automatic Pilot (aP) for all flight phases after take-off.
the rationalisation of glass cockpits together with many
interconnected automated circuits gradually made it possi-
ble to reduce crew to 2 pilots.
Jean-Claude Ripoll, former head of suPaero, presented
an elementary and philosophical theory of automation of
flight’s conduct. he insisted in particular on the following

Illustration 1 : cockpit of constellation

Illustration 2: cockpit of caravelle

Illustration 3: cockpit of concorde

Illustration 5: cockpit of a350 xwB

Illustration 4: cockpit of a320
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aspect: automated systems must be designed and intro-
duced in such a way as to reduce possible dysfunctions in
all stages of the conduct of flight, by humans or machines.

How many pilots on board in the future? 2, 1 or 0? The
irresistible evolution in technology has given rise to the
idea that it will be soon or late possible to do without an
on board pilot on commercial passenger aircraft, but the
way is still very long before the realisation of this dream
is achievable!

A FIRST STEP: TO CONTINUE IMPROVING 
THE 2-MEMBER CREW SETUP

• MODERN AUTOMATED SYSTEMS
the “4th Generation” of airliners integrates highly reliable
automated systems, including envelope protection and
advanced flight controls. 

• TO DEVELOP CREW’S ABILITY TO DEAL WITH UNEXPEC-
TED SITUATIONS IN MODERN AIRLINERS. HUMAN LIMITS
IN THE FACE OF AUTOMATION

Pilots and automated systems – which can be compared to
“prosthesis” – are agents and cooperate with each other.
according to Jean Pinet, former flight test pilot of
concorde, (and doctor in psychology and ergonomy), 
“In their operational tasks, humans are equivalent to intelli-
gent high-level automation, using defined – but not determi -

nistic – algorithms, unlike the deterministic algorithms of

automation-prostheses. The human flaws observed are for

the most part due to well-known mental limitations that are

insufficiently taken into account (cockpit interfaces, proce-

dures, etc.). Indeed considerable progress can be made

in the 2-member crew setup, sometimes overturning

current standards.”
Frédéric Deshais, expert in “neuroergonomics for flight
safety”, commenting pilots’ behaviour in unforeseen and
dangerous situations – neglect critical information (e.g.
auditory alarms), persist in irrational decision-making, etc.
– proposed an innovative way to address these challenging
safety issues: to merge knowledge, and methods from
cognitive psychology, system engineering and neuros-
ciences. It is necessary to adapt the flight desk to the way
the human brain works best, taking advantage of the most
recent developments in neurosciences: in the future, safer
cockpits should help the pilot in case some situation
degrades his or her performance.
safety specialists believe that aviation must retain a high level
of human presence arguing that the brain has long proved
itself to be effective as master of the cockpit (illustration 6).
a special focus has been alarm deafness: for most human
beings, sense of sight is dominant; a simultaneous stimu-
lus coming from eye can outweigh – in 100 milliseconds –
a simultaneous stimulus coming from the ear. this hap-
pens before the person is even conscious of the stimuli,
which takes 300 milliseconds. Before the brain knows what
is happening, it can shut down its own aural channel. 
Mind wandering is another important issue: the delayed
response to an unexpected urgent situation.
the issue of monitoring was also discussed. humans are
not so good at monitoring. for instance the human brain is
poor at detecting even a gross visual change if it occurs in
an object that is not the focus of attention.
Jean Broquet, former director of technology strategy at
astrium, presented an analysis of possible improvements
(automation/human).Based on a preliminary estimate of
“positive pilot interventions”, aims at quantifying the possi-
ble evolution in the accident rate within a 2050 timeframe
for crews of 2 on board pilots, taking into account measu-

Illustration 6: toulouse-
based researchers are
monitoring a pilot(s brain
activity in flight, equipping
his head for functional near
infrared spectroscopy.
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rable improvements in pilot’s action performance for all
flights and thus enabling preventive actions to be taken.
Guy Boy, florida Institute of technology, presented the
hcd (human-centred design), a new tool is leading to tan-
gible interactive systems enabling to take into account
human factors from the beginning of design (putting soft-
ware first and hardware after).

THE CONTRIBUTION OF RESEARCH
Michael Feary, research scientist in the human-systems
Integration division at nasa ames research center, focu-
sed on the development of tools to support design and
analysis of human-automation interaction in complex
safety critical systems. he described big data as an “asso-
ciative intelligence”, while the human brain’s skills are more
precisely “generative intelligence”. he stated that “humans
are particularly good at adaptive problem-solving and dis-
covery, areas where there has been little machine intelli-
gence progress”.

Stéphane Chatty, enac school, proposed four categories
of r&d orientations: (i) identification of new interaction
media; (ii) determination of concrete requirements given in
a project (participatory design: reactions of users give
insight on the actual requirements); (iii) devising software
and systems architecture to support continuous evolution
during the project; (iv) continuation of efforts to modem
human behaviour.

Jean-Charles Fabre, laas-cnrs, gave an overview of the
methodology, the development of adaptive fault tolerance
mechanisms and the evaluation of the approach in term of
performance and agility. 

Arjan Lemmers, netherland aerospace centre – nlr -,
presented ‘Man4G’. despite the very significant benefits of
automation systems, it is observed that when faced with
unexpected and critical situations, pilots sometimes labour
under difficulties to quickly react to situations which neces-
sitate a rapid transition in their flight management from
monitors of reliable systems, to active manual control of
the aircraft. In fact how to deal with unexpected situations
in highly automated cockpits? this problem is being inves-
tigated within the framework of the european research
Project “Manual operations of 4th Generation airliners –
Man4Gen”. the crew’s actions and behaviour were inves-
tigated using cognitive systems engineering (cse)
methods in particular to understand the ‘sense making’
processes which take place after an unexpected event.
Improvements are needed in procedures, training and
technology after the experiments conducted revealed
several flaws in existing operations. a structured strategy
is necessary when the crew is faced with an unexpected
situation in flight.  

Jean-Louis Brenguier, Météo-france r&d programme,
explained the solution consisting in data processing on the
ground to detect the possible occurrence of weather

hazards along the 4d trajectory, raise awareness on board
and uplink a subset of filtered data along the flight corridor.
alain Joselzon, former national expert in the eu commi -
ssion and former chairman of the International environ -
mental committee of aerospace Industries (IccaIa) evo-
ked the different ways in which civilian rPas (remotely
Piloted aircraft systems) experience could contribute to
preparing for future air transport.  

Bruno Nouzille, technical VP avionics, thales Group, pre-
sented studies of future achievements on the flight mana-
gement. he introduced the subject saying that greater
automation in current systems has improved safety and
has also led to a sharp increase in the complexity of avio-
nics systems, the crew’s role shifting from flying the aircraft
in the traditional sense to a more supervisory role of mana-
ging, programming and monitoring complex systems. with
the automation increases to come, the pilot(s) will probably
be less involved in decision-making except in case of com-
plex degraded situations, consequently possibly in a posi-
tion of weakness at critical moments. so, it is imperatively
necessary to drastically improve the human-machine rela-
tionship.    

SECOND STEP: PILOTS ON BOARD, PILOTS ON GROUND
according to Alain Garcia, the extreme conceivable scena-
rio for 2050 could be to have one pilot on board (PB), wha-
tever the flight duration is, with, in case of necessity, one
additional pilot on ground (PG). reasoning on the basis of
logical and human possibilities, several certifiable scena-
rios are conceivable, each with operational consequences:
6 scenarios were examined going from scenario 1 ‘as
today’ to scenario 6 ‘no pilot on board, pilot on ground all
flight (see pages 12 and 13), all ensuring full human control,
as necessary. Important considerations were highlighted,
centred on: the mandatory high quality of preparation of
future crews, the automated systems necessary to carry
out potentially hazardous situations, the necessity to check
the availability of the pilot on board, the need for high per-
formance communication for ground monitoring and assis-
tance, cyber-crime protection, clear definition of task/res-
ponsibility distribution between the main players of the
system pilots on board and on ground, aircraft
operators/airlines, air navigation services, weather ser-
vices).

two other aspects were also touched on: the contribution
of u(c)aV technologies, the tangibility concept for a new
human-centred approach. 
Greater automation, moving towards full autonomy
requires considering a larger and larger number of situa-
tions and particularly their combinations thus increasing
complexity and necessitating new approaches. simulation
in all its forms will be sued more and more.  
final remarks were made on the changing legal framework
and the natural human resistance to change, issues which
will need to be resolved.
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SOME COMMENTS 
•the pilot on ground (PG) would need to be able to react
within 10 minutes. this calculated time assumes that the
PG will have to analyse the situation before acting. on a
long-haul flight, the PG would be in control while the PB is
in a rest period. In that situation, the PG would have to
react in 2 minutes in case of a problem.
• the PG should contact the PB regularly in order to ensure
the latter is physically able to conduct the flight. contact
should be continuous during take-off, initial climb, final
approach and landing. In cruise, a frequency of one
contact every 30 minutes would seem adequate.
• PGs should be qualified as pilots. each would hold a type
rating. airlines might manage PGs and PBs together in
human resources.
• one PG could take care of 5 flights as an average in short-
to medium-haul operations when for long-haul operations,
two PGs would be able to deal with 6 to 8 flights.  for PB-
PG cooperation, communications will play an essential role,
implying more demands on coverage and bandwith. real-
time video could be a key solution. the spectrum required
is a critical issue. the Ka band is a poten tial additional
spectrum for PB-PG communication needs.
• there will be the need for two independent radio-links to
ensure redundancy. 
• TOWARDS SPO. according to Jean Pinet, “Progress
towards SPO (Single Pilot Operation) will be made step by

step, starting from simple, easily controllable case – short

flights and/or long cruising stages) and adopting the princi-

ple of leaving to each agent, pilot or prosthesis, what it can

do best. Risk management is essential and will require expe-

riments, measurements, and quantified estimates, combined

and validated according to situations and configurations.

The enlightened arbitration of the certification authorities is

of primary importance. 

To achieve autonomy, an estimation will need to be made of

the possible breakdowns and risks of the many, complex

combinations of systems and situations, probably by means

of new paradigms.

Studies into SPO in the USA and in Europe are currently

approximate and should really benefit from a global, syste-

mic approach encompassing all the technical, financial,

environmental and human risks involved. A full analysis

should compare SPO with the 2-member crew configuration

after introduction of known, listed improvements.”
It must be very clear the sPo goal will be reached through
a rigorous step-by-step “incremental” approach. 

AND ZERO PILOT ON BOARD?
Jean Pinet said: “Making flights without a human pilot on
board would be a serious mistake. Like automation, the

human brain combines the skills for calculating derivatives

(trends) and integrals (short-term memory) thanks to his per-

ception of the present time.” 

ABOUT MILITARY AIRCRAFT EXPERIENCE
french air force and dassault aviation have accumulated
a considerable amount of expertise and experience with

automation on combat aircraft and autonomous aircraft
with the unmanned combat demonstrator neuron. It is
obvious that the new high-level technologies acquired
constitute quite an important source of fundamental know-
ledge for progressing towards more automated commer-
cial air transport. 

OTHER CONSIDERATIONS
• ethIcal QuestIons were evoked by Catherine
Tessier, senior researcher at onera: the division of autho-
rity between robot and human, the adaptive autonomy, the
modelling of human-machine conflicts and ethical ques-
tions related to the use of robots. she emphasized the
need for transparency: we must ensure that an automated
system will not make a decision unbeknown to the pilot.
• Philippe Brecassa, enac school, talked about traI-
nInG, insisting in particular on the fact that it is still too
much oriented towards using the system rather than
understanding it: as a matter of fact, critical situations
dwindle but grow in complexity. 
• regarding the leGal PoInt of VIew, Sophie Moysan,
chief claim & legal officer at la réunion aérienne et la
réunion spatiale, endorsed the view that with the develop-
ment of automation, it will become more difficult to esta-
blish responsibility for the accidents in a context of multi-
ple, complex, inter-connected, shared technical responsi-
bilities. It is probable that the legal framework governing
responsibilities in the area of air transport will have to be
modified to take account of the technology developments. 

IN SUMMARY
• By 2050 we can expect more and more highly automa-
ted passenger air transport, using ultra-connected air-
craft with a single pilot on board charged with supervising
the machine and intervening in the event of any unfore-
seen problem, supported by a pilot controller based in an
operation centre on the ground, connected to the
machine and the pilot on board by reliable, secure com-
munication links.
• This goal “PB/PG” will be attained step by step, conti-
nuing first developing automates systems to assist better
and better the present 2-member crew.
• The fully automated passenger air transport is not envi-
sioned even at 2050 time horizon.
• Increasing automation of air transport will indeed have the
effect of pursuing the accident rate reduction since today
human factors are still significant contributors to accidents.
• The roadmap proposed by the Air and Space Academy
should strongly encourage the aeronautical industry to
without delay actively prepare itself  in view of this. In
that respect closer relationship between research esta-
blishments and industry should be ensured on research
subjects for priorities setting.  

The Air and Space Academy is preparing a dossier on “AVIA-
TION IN 2050: GREATER AUTOMATION AND INTERCONNECTI-
VITY” which will appear in early 2017.
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september 28th 2016 - Manching, Germany. since begin-
ning of september the development of a common
european drone has entered a new phase. the contract for
the definition study of the european Male rPas (Medium
altitude long endurance remotely Piloted aircraft system)
Programme, assigned to airbus, dassault aviation and
leonardo-finmeccanica has been launched by a kick-off
meeting chaired by the organisation for Joint armament
cooperation (occar) with the attendance of the pro-
gramme participating states france, Germany, Italy and
spain.
Male rPas will be a new generation remotely piloted air
system for armed Intelligence, surveillance, target
acquisition and reconnaissance (Istar) missions. air traf-
fic integration and certification for european densely popu-
lated environment are part of the key distinctive objectives
of the programme.
the two-year definition study starts from september 2016.
It will be jointly executed by airbus defence and space,
dassault aviation and leonardo-finmeccanica aircraft
division with an equal work allocation. the three compa-
nies are co-contractors to perform the definition study.
following the study, the start of the development phase is

planned for 2018, with a prototype first flight in early 2023
and a first delivery of the system in the 2025 timeframe.
operational requirements of the nations will be defined in
close cooperation with the armed forces.
“successfully teaming european nations, industries and
defense ministries to improve sovereignty and indepen-
dence is an outstanding mission, and today marks a new
milestone in this innovative partnership” said dirk hoke,
chief executive officer of airbus defence and space.
“this cooperative programme will contribute to european
Industry leadership and autonomy in the strategic field of
surveillance drones and will provide armed forces with
high performance and sovereign operational systems”
emphasized eric trappier, dassault aviation chairman and
chief executive officer.
“the european Male rPas programme is a unique oppor-
tunity to promote the development of high technologies
expertise, capabilities and jobs, of fundamental impor-
tance within europe. technological and operational sove-
reignty will be delivered to nations, relying on the expe-
rience of decades of european cooperation in military pro-
grammes,” said Mr. filippo Bagnato, leonardo-
finmeccanica aircraft division Managing director.

European MALE RPAS - Medium Altitude
Long Endurance Remotely Piloted
Aircraft System - Programme takes off
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About European MALE RPAS - Previously known as Male
2020 Project, the european Male rPas Project foresees
the development of an european unmanned aerial system
for long-range missions at medium flight altitudes (Male).
Besides being an answer to the european armed forces’
requirements, it will take into account the need to optimize
budgetary resources through pooling of research and
development funding. with a european development, criti-
cal requirements around the certification of drones and
sovereignty of operations by armed forces are inherently
built into the programme from the onset. the european
Male rPas is orientated to foster the development of high
technologies and will contribute to sustaining key compe-
tencies and jobs within europe.
Airbus Defence and Space, a division of airbus Group, is
europe’s number one defence and space enterprise and
the second largest space business worldwide. Its activities
include space, military aircraft and related systems and
services. It employs more than 38,000 people and in 2015
generated revenues of over 13 billion euros.

About Dassault Aviation: with more than 8,000 military and
civil aircraft delivered to more than 90 countries over the
past 60 years, and having logged nearly 28 million flight
hours to date, dassault aviation can offer recognized
know-how and experience in the design, development,
sale and support of all types of aircraft, from the rafale
fighter to the falcon range of high-end business jets, as
well as military unmanned air systems. In 2015, dassault
aviation reported revenues of €4.20 billion. the company
has almost 12,000 employees. In 2016, dassault aviation

is celebrating the first centennial of its history, which star-
ted in 1916 with Marcel dassault and the Éclair propeller.
Leonardo-Finmeccanica Aircraft Division in one of the
Leonardo-Finmeccanica’s business divisions. leonardo-
finmeccanica is among the top ten global players in
aerospace, defence and security and Italy’s main indus-
trial company. as a single entity from January 2016, orga-
nised into business divisions (helicopters; aircraft; aero-
structures; airborne & space systems; land & naval
defence electronics; defence systems; security &
Information systems), leonardo-finmeccanica operates in
the most competitive international markets by leveraging
its areas of technology and product leadership. listed on
the Milan stock exchange (ldo), at 31 december 2015
finmeccanica recorded consolidated revenues of 13 billion
euros and has a significant industrial presence in Italy, the
uK and the u.s.

Media Contacts
Alain Dupiech, Airbus Defence and Space
Tel.: +33 (0)7 86 29 54 71 alain.dupiech@airbus.com
Florian Taitsch, Airbus Defence and Space
Tel.: +49 (0)1 51 16 83 10 52 florian.taitsch@airbus.com
Nathalie Bakhos, Dassault Aviation
Tel.: +33 (0)1 47 11 84 12 nathalie.bakhos@dassault-avia-
tion.fr
Stéphane Fort, Dassault Aviation
Tel.: +33 (0)1 47 11 86 90 stephane.fort@dassault-
aviation.com
Stefano Somma, Leonardo-Finmeccanica
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16 September 2016
arianespace launched a Vega rocket on a complex mission
on 16 september in the early morning  that demonstrated
the flexibility of its upper stage and multisatellite carrier.
In its first six flights, Vega delivered a wide range of satel-
lites into very different orbits, demonstrating its flexibility.
liftoff of the seventh mission from europe’s spaceport in
Kourou, french Guiana came at 01:43 GMt on 16
september.

four skysat microsatellites for terra Bella, with a total
mass at liftoff of 440 kg, were released into their target orbit
about 40 minutes into the mission.
this was followed about 62 minutes later by the release of
the 430 kg Perusat-1, Peru’s first earth observation satellite.
Vega is a 30 m-high, four-stage vehicle designed to
accommodate small scientific and earth observation pay-
loads of 300–2500 kg depending on the orbit and altitude.

14 September 2016
the first catalogue of more than a billion stars from esa’s
Gaia satellite was published today – the largest all-sky sur-
vey of celestial objects to date.
on its way to assembling the most detailed 3d map ever
made of our Milky way galaxy, Gaia has pinned down the
precise position on the sky and the brightness of 1142 mil-
lion stars.
as a taster of the richer catalogue to come in the near
future, today’s release also features the distances and the
motions across the sky for more than two million stars.
“Gaia is at the forefront of astrometry, charting the sky at
precisions that have never been achieved before,” says
alvaro Giménez, esa’s director of science.

“today’s release gives us a first impression of the extraor-
dinary data that await us and that will revolutionise our
understanding of how stars are distributed and move
across our Galaxy.”
launched 1000 days ago, Gaia started its scientific work in
July 2014. this first release is based on data collected
during its first 14 months of scanning the sky, up to
september 2015.
“the beautiful map we are publishing today shows the
density of stars measured by Gaia across the entire sky,
and confirms that it collected superb data during its first
year of operations,” says timo Prusti, Gaia project scien-
tist at esa.

VEGA RELEASES FIVE SATELLITES 
IN COMPLEXE MISSION

Vega lifts off

GAIA BILLION-STAR MAP HINTS 
AT TREASURES TO COME
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Gaia mapping the stars of the Milky way

Gaia’s first sky map
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On 30 September 2016, Rosetta mission has conducted
as planned the end of its mission by landing on the comet
67P at a region it had been investigating for more than 2
years. Confirmation of the end arrived at European Space
Operations Centre (ESOC) of ESA in Darmstadt (Germany)
at 11:19 GMT with the loss of Rosetta’s signal upon
impact. 
Rosetta carried its final manoeuvre on 29 September at
20:50 GMT setting it on a collision course with the comet
from an altitude of about 19 km. The targeted point of
impact is close to an area of active pits in the Ma’at
region: as a matter of fact pits are of particular interest
because they play an important role in the comet’s acti-
vity and they provide a unique window into its internal
building blocks. 
The descent gave the opportunity to study the comet’s
gas, dust and plasma environment very close to its sur-
face, and also to take very high-resolution images. The
information data collected during it were returned to
Earth before the impact. See llustrations 1, 2 and 3.
esa’s director General Johann-Dietrich Wörner declared:
“Today we celebrate the success of a game-changing
 mission, one of that continues ESA’s legacy of “Firsts at the

comet.”
esa’s director of science Alvaro Giménez said:
“Thanks to the huge international decades-long endeavour,
we have achieved our mission to take a world-class science

laboratory to a comet to study its evolution over time, some-

thing that no other comet-chasing mission had attempted.”
It is obvious that the enormous amount of data returned
since the launch – 2 March 2004 at 07:17 GMt – will keep
generations of scientists busy for decades to come.

ROSETTA/PHILAE MISSION OVERVIEW – THE MAIN
MILESTONES  
See illustration 4

• THE LAUNCH OF ROSETTA – rosetta was launched on 2
March 2004 07:17 GMt from the Guiana space centre on
an ariane 5G+ V-158. 
spacecraft properties (Illustrations 5 and 6):
– Manufacturer: astrium
– Payload mass: orbiter (rosetta) = 165  kg – lander
(Philae) = 27 kg
– dimensions: 2.8 x 2.1 x 2 m
– Power: 850 w at 3.4 au
the rosetta orbiter featured 11 scientific instruments.
the Philae lander featured 9 scientific instruments. 

n 2005
• 4 March: rosetta executed its first planned close swing-
by (gravity assist passage) of earth. the minimum altitude
above the earth’s surface was 1,954.7 km.

ROSETTA ENDED ITS LONG LIFE BESIDE PHILAE
ON THE COMET 67P/CHURYUMOV-GERASIMENKO
ON 30 SEPTEMBER 2016 AT 11:19 GMT

1. osIrIs wide-angle camera image taken at 11:49 GMt on
29 september 2016, when rosetta was 22.9 km from
comet 67P. on 30 september, rosetta descends to the sur-
face of the comet, targeting a region on the small comet's
lobe. © esa/rosetta/MPs for osIrIs team
MPs/uPd/laM/Iaa/ sso/Inta/uPM/dasP/Ida

2. rosetta’s osIrIs narrow-angle camera captured this
image of comet 67P/churyumov-Gerasimenko at 08:18
GMt from an altitude of about 5.8 km during the space-
craft’s final descent on 30 september. the image scale is
about 11 cm/pixel and the image measures about 225 m
across. © esa/rosetta/MPs for osIrIs team
MPs/uPd/laM/Iaa/ sso/Inta/uPM/dasP/Ida
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n 2007
• 25 february: low-altitude flyby of Mars, to correct the
trajectory.   
• 13 november: second swing-by (gravity assist passage)
of earth at a minimum altitude of 5,295 km, travelling at
45,000 km/h.

n 2008
• 5 september: flyby of asteroid 2867 steins – rosetta
passed the main-belt asteroid at a distance of 800 km.

n 2009
• 13 november: third and final swing-by (gravity assist
passage) of earth. 

n 2010
• 10 July: rosetta flew by and photographed the asteroid
21 lutetia.

n 2011
• 8 June: rosetta enters a long dark hibernation.

n 2014
• 20 January: Rosetta was taken out of a 31-month hiber-
nation mode as it approached comet 67P.
• 7 May: rosetta began orbital correction manoeuvres to
bring itself into orbit around 67P.
• 6 august: rosetta arrives at 67P, approaching to 100 km
and carrying out a thruster burn that reduces its relative

3. rosetta's last image of comet 67P/churyumov-
Gerasimenko, taken with the osIrIs wide-angle camera
shortly before impact, at an estimated altitude of about 
20 m above the surface. the initially reported 51 m was
based on the predicted impact time. now that this has
been confirmed, and following additional information and
timeline reconstruction, the estimated distance is now
thought to be around 20 metres, and analysis is ongoing.
the image scale is about 2 mm/pixel and the image mea-
sures about 96 cm across. © esa/rosetta/MPs for osI-
rIs team MPs/uPd/laM/Iaa/sso/Inta/uPM/dasP/Ida

4. Infographic and timeline summarising the milestones of rosetta’s journey through the solar system, from launch in
2004 to mission end in 2016. © esa
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velocity to 1m/s. commences comet
mapping and characterisation to deter-
mine a stable orbit and viable landing
location for Philae.
• 14 august: rosetta rendezvoused
with 67P and commenced a series of
manoeuvres that took it in two succes-
sive triangular paths, averaging 100 and
50 km from the nucleus.
• 10 september: rosetta enters the
Global Mapping Phase, orbiting 67P at
29 km altitude.
• 12 November: Philae lands on the
surface of 67P (illustration 7).

n From November 2014 to December 2015: rosetta
escorted the comet 67P around the sun.

n 2016
• 27 July: esa switched off the electrical support system
processor unit aboard rosetta, disabling any possibility of
further communications with the Philae lander. 
• 5 september: esa announced that Philae was discove-
red by the narrow-angle camera aboard rosetta as the
orbiter made a 2.7 km pass over the comet showing Philae
sitting on its side wedged into a dark crevice of the comet,
explaining the lack of electrical power to establish proper
communication with the orbiter. 
• 30 September: the Rosetta spacecraft ends its mission
by landing on the comet 67P at the Ma’at region.

In total rosetta has Made a 12.5 – Year / 
8 MIllIards KM JourneY In sPace, wIth 6 orBIts

around the sun, IncludInG 3 earth flYBYs, 1
Mars flYBY and 2 asteroId encounters.
It was the fIrst MIssIon In hIstorY to rendeZ-
Vous wIth a coMet and escort It as theY orBI-
ted the sun toGether.
It was also the fIrst MIssIon to dePloY a lan-
der to a coMet’s surface and later to end Its
MIssIon In a controlled IMPact on the coMet.

NOTABLE RESULTS
Many surprising discoveries have already been made
during the mission (786 days of operation in the environ-
ment of the comet), not least the curious shape of the
comet that became apparent during rosetta’s approach in

SPACE

5. the rosetta orbiter will analyse comet
67P/churyumov-Gerasimenko and its environment
using a suite of 11 instruments. © esa/atG medialab

6. rosetta will deploy the Philae lander to the surface of
comet 67P/churyumov-Gerasimenko for in situ analysis with

its 10 instruments. © esa/atG medialab
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July 2014. scientists now believe that the comet’s two
lobes formed independently, joining in a low-speed colli-
sion in the early days of the solar system. 
long-term monitoring has also shown just how important
the comet’s shape is influencing its seasons, in moving
dust across its surface, and in explaining the variations
measured in the density and composition of the coma – the
comet’s atmosphere -.
some of the most unexpected and important results are
linked with the gases streaming from the comet’s nucleus,
including the discovery of molecular oxygen and nitrogen,
and water with a different flavour to that of earth’s ocean.
rosetta has detected the amino and glycine, which is com-
monly found in proteins, and phosphorus, a key compo-
nent of dna and cell membranes.
numerous organic compounds were also detected – not
only by rosetta in orbit, but also by Philae in situ on the
surface.

the results delivered by rosetta so far paint comets as
ancient leftovers or early solar system formation, rather
than fragments of collisions between larger bodies later on,
giving an unparalleled insight into what the building blocks
of the planets have looked like 4.6 milliards years ago. 
the vast trove of rosetta spacecraft data is changing our
view on how comets and the solar system formed. 

This Synthesis Paper has been written by J.-P. Sanfourche
from ESA provided documentation. 

7. rosetta’s lander Philae is safely on the surface of comet 67P/churyumov-Gerasimenko, as these first two cIVa
images confirm. one of the lander’s three feet can be seen in the foreground. the image is a two-image mosaic. 
the full panoramic from cIVa will be delivered in this afternoon’s press briefing at 13:00 GMt/14:00 cet.
© esa/rosetta/Philae/cIVa
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EDUCATION AND TRAINING

Three trends will impact the education of aerospace engi-
neers. Online education increases the number of people
with aerospace knowledge, improve on-campus educa-
tion and makes specialist knowledge accessible world-
wide. Internationalisation calls for students prepared for
a global workplace. Innovation ecosystems will lead to
students learning in an environment of open innovation
and co-creation.

TRAINING THE NEXT GENERATION HIGHLY SKILLED
WORKFORCE

“training the next generation highly skilled workforce for
the aerospace sector and beyond: that’s exactly what we
do at the faculty of aerospace engineering at delft
university of technology in the netherlands. 
we currently deliver t-shaped engineers: professionals
who’ve learnt a broad base of aerospace engineering dis-
ciplines, basic sciences and project skills in their Bachelors
and who’ve specialised in a particular subject in their Msc.
this educational philosophy is highly valued by  employers
of our alumni. even in the harsh economic climate we’ve
had in the past years more than 80% of our graduates
found a good job within 3 months. 98% of them were
employed within 12 months.  a contact person for our
interns at airbus hamburg said: “I am very keen on working
with tu delft students since they have an excellent toolbox
that enables them to solve any engineering problem.” 
But enough already of the sales pitch. 
as the dean of the faculty it’s my task to ensure that we
keep on training the engineers and scientists who will
exceed the industry’s expectations, now and in the future.
that means adapting our curriculum and our learning envi-
ronment to the constantly changing trends and develop-
ments  in the world whilst at the same time staying true to
the core task of a university: training people to become inde-
pendent thinkers, adult professionals. not people who know
how to use a particular kind of rivet, but people who come
up with the technology to make a morphing aircraft instead.

In this speech I will address three important trends in the
world that will have a tremendous impact on educating the
next generation of highly skilled aerospace engineering
professionals: online education, internationalisation and
the disappearance of the innovation chain. 

1. Online education 
online education is a trend that has enormous impact and
offers enormous chances for university education.
university-run platforms such as edx and coursera offer
Massive open online courses at a multitude of universities
worldwide on many different topics for massive audiences,
bringing education in every nook and cranny of the world
as long as there’s an internet connection. Prof eds bring
paid online specialist courses to professionals engaged in
life-long learning or training for the job. 
how will online education affect education of the next
generation of highly skilled professionals? 
• well, first of all: there will be growing number of people

who have a decent base in aerospace engineering. think
about the free online courses (Moocs) for instance. they
make knowledge available to a large audience. In the
Mooc we offer – Introduction to aeronautical
engineering – so far 47.135 online students have enrol-
led. Many of them would otherwise not have been able to
learn the material.  

• second: the professionals trained on campus will receive
better education and will have better access to specialist
knowledge worldwide. In other words online education
improves on-campus education to bachelors and mas-
ters. Blended learning classes are a combination of on-
campus and online education. It enables students to
view classes and explanations of material online. contact
time can be used for quality interactions with fellow stu-
dents and lecturers. In addition, what we’ve noticed is
that teachers start to innovate and renew their classes
and material once they start putting lectures online. and
online education makes it much easier for students to fol-
low parts of their study elsewhere, e.g. do a minor at MIt.  

• and thirdly professionals already in the workforce can
update and deepen their knowledge more easily.
Professionals who would normally skip a master programme
because it conflicts with work, can now follow a particular
selection of courses from a master programme online.
companies can buy particular Prof ed courses to keep their
staff up to date on new knowledge and technology.

having said that, we will keep on seeing students in on-
campus environments in the future as well. especially the
Bsc students who are still ‘coming of age’. they are sha-
ped into professionals not alone by teaching them know-

TRAINING THE NEXT GENERATION
HIGHLY SKILLED WORKFORCE
Prof. Dr Hester  BIJL, Dean faculty of Aerospace Engineering, 
Delft University of Technology (NL) 

figure 1: Multi-fuel blended wing body aircraft 
by ahead.euproject.eu
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ledge, but also by being part of an academic community.
what works well in delft is encouraging students to join
multidisciplinary dream teams, designing and building
solar cars, bicycles cycling 113 km /hour, airplanes and
electric racing cars to give a few examples. Moreover:
these teams compete in international competitions. In
october 2015 the students of the delft aerospace rocket
engineers broke the european record launching their
homemade stratosII rocket on coffee sweeteners to a
height of 21 km. 
I see that many universities are improving their campuses to
attract the best students. this is for a large part a result of
the second trend I’d like to put forward: internationalisation.

2. Internationalisation
a second trend that has tremendous impact on education
is internationalisation. what effects will this trend have on
education? 
• the next generation workforce will be trained in an inter-

national environment. taking the ae delft student popu-
lation as an example, where we have taught in english for
a long time. at the moment 35% of our Bsc students in
ae is international, 70% of the ae  Msc students is inter-
national. the influx into our Msc of students with a Bsc
from outside the netherlands has quadrupled in four
years. also our staff is much more international now than
ten years ago. 45% of permanent scientific staff is inter-
national and 80% of the recently hired tenure trackers.  

• we will need to make room in our curriculum for interna-
tional collaboration skills. Many of the student teams
working together on design projects at delft are interna-
tional already. But we also stimulate extracurricular colla-
boration in international teams. In May the tu delft led
Multifun team, 6 students spread over 4 universities in
us, India and europe won the airbus fly Your Ideas com-
petition with electricity generating aircraft wings.  

• students will be prepared for a global rather than a natio-
nal or european workplace.  they will need to compete
with alumni from competitive universities worldwide. this
means that their curriculum will be adapted more to the
needs of a global industry and that international educa-
tional trends will have more effect on their education pro-
grammes. 

for universities internationalisation means participating in
a fierce international battle for talent when scouting for the
right staff, Phds and students. 
In europe this is not an easy task: we can’t offer the sala-
ries offered in the us or in abu dhabi. and that’s the rea-
son having an attractive campus with good facilities is so
important. I believe such as campus is a place where diffe-
rent parties come together to research, create and imple-
ment together. this is the third trend that will impact the
way the next generation engineer will be trained: the disap-
pearance of the old innovation chain. 

3. The disappearance of the innovation chain
the next generation aerospace engineers will  increasingly

learn knowledge and skills in an environment of open innova-
tion and co-creation with other parties of the innovation chain. 
currently, the  innovation chain is quite linear. It consists of
universities doing fundamental, curiosity driven research,
universities of technology focusing on application inspired
research on lower trl-levels, research institutes doing
research on higher trl-levels and the industry bringing
new technology to the market mostly in a chronological
order. But especially in the aerospace sector disruptive
innovations – needed to give the sector a competitive edge
- take decades to be developed and marketed. the way
currently work on innovation in europe is too slow and too
costly. we need to speed up innovation and use new tech-
nology and new ways of collaboration to do that. the stu-
dent needs to participate to be ready for the market place. 
I believe the innovation chain is changing rapidly into an
innovation ecosystem where parties collaborate in living
labs co-creating new technology. this will be the environ-
ment where the next generation aerospace engineer will be
trained, will contribute from day one to innovation and
where he/she comes back to after starting work for a com-
pany.  a great plus of this education environment is that the
student is already participating in international, multidisci-
plinary teams in close proximity of the industry. It’s a place
where lower trl research, essential as a basis for disrup-
tive innovation, will thrive. needless to say that this ecosys-
tem will be blended: on site and online. It will bring together
universities, institutes and companies in living labs. 

Concluding: 
I’ve spoken to you about three trends that will dominate the
outlook of engineering education. online education, inter-
nationalisation and the upcoming innovation ecosystem.
they will prepare the next generation aerospace professio-
nal for a successful career in a global job market. 
let me conclude with an even longer term outlook: let’s
think about starting joint university – industry topmasters.   

This paper is the presentation given by Prof. Dr Hester
Bijl, Dean Faculty of Aerospace Engineering, Delft TU (NL)
at the Aeroadays 2015 which took place in London on 20-
23 October 2015.

figure 2: design synthesis exercise. 
Photo: Guus schoonewille). 
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AMONG UPCOMING AEROSPACE EVENTS

the aim of the cPMIs is to facilitate the search of the dif-
ferent aerospace events in the world that are program-
med at short and mid-term time horizon, and so allowing
to optimise the scheduling of future events by avoiding
possible overlapping and redundancies, but on the
contrary to encourage co-operations and synergies bet-
ween the actors concerned.

Please note that the new address of the CPMIS:
http://www.aerospaceevents.eu

a search engine selects the events according to specific
topics and key words. a graphic display (day, week and
months view) eases the access and the view.
• 4 tYPes: conference, workshop, lecture, air show 
• 6 MaIn cateGorIes: aeronautical sciences -

aerospace (for events including all aspects of aviation

and space) – civil aviation – air power – space –
students and Young Professionals.

• 64 suB – cateGorIes: aeroacoustics – aeroelasticity
– aerodynamics, etc.

AUTOMATIC INSERTION OF NEW EVENTS BY THE ORGANISERS
THEMSELVES:

• Go to http://www.aerospaceevents.eu
• click on the “introduction” text
• redirected on the new event form, you have to

click on this form and to enter your event related
information, validate, click on save and send.

Point of Contact: 
postmaster@aerospaceevents.eu is the general address
for any question and requests;
– Jean-Pierre sanfourche, ceas, responsible for the

event calendar permanent updating and validation:
sanfourche.jean-pierre@orange.fr

CONSULT THE CPMIS : CEAS CONFERENCE PROGRAMMING MANAGEMENT 
INFORMATION SYSTEM

17-18 October • RAeS –  delivering sustainable Growth in aviation – london (uK) -  raes/hQ
www.aerosociety.com/events 

18-20 October • Aviation Week –  Mro europe 2016 – amsterdam (nl) – raI exhibition and conference centre –
www.mroeurope.aviationweek.com/ 

18-20 October • IATA –  6th world Passenger symposium – dubai (uae) - Jw Marriott Marquis dubai
www.iata.org/events/ 

18-21 October • EASN  –  6th easn International conference – Porto (Portugal) – www.esan.net 

25-26 October • EASA  –  easa annual safety conference – Bratislavia (slovakia) – crowne Plaza
www.easa.europa.eu/

25-27 October • IATA  –  Iata safety Management conference – abu-dhabi (uae) – ritz-carlton Gd canal
www.iata.org/events/

27-28 October • ERCOFTAC  –  uncertainty Mgt & Quantif. in Industrial analysis and design – Ghent (Belgium)
university – www.ercoftac.org/events

01-03 November • NBAA  – nBaa’s Business aviation convention & exhibition – orlando, fl (usa) - orange county
convention center – www.nbaa.org/events/bace/2016 

01-06 November • Airshow China  – 11th china International aviation & aerospace exhibition – Zhuhai Guangdong
(china) – www.airshow.com.cn/en/

02-03 November • ERCOFTAC  – Best Practices in combustion cfd – internal combustion engines – darmstadt
(Germany) – tu darmstadt – www.ercoftac.org/events

03-04 November • ERCOFTAC  – high order methods for Industrial cfd – Brussels (Belgium) – nuMeca –
www.ercoftac.org/events

END 2016 AND 2017
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06-11 November • CANSO  – canso Global atM safety conference 2016 – transforming Global atM Performance
Budapest (hungary) – sofitel Budapest Bridge chain – www.canso.org

06-19 November • Iran  – 8th International Iran air show – Kish Island (iran) – www.iranairshow.com

08-10 November • SESARJU  – 6th sesar Innovation days – delft (nl) – tu delft – www.sesarinnovationdays.eu

08-10 November • RAeS  – rotorcraft Virtual engineering conference – liverpool (uK) – university of liverpool
www.aerosociety.com/events/

08-10 November • RIN  – Inc 2016 -International navigation conference – Glasgow (uK) – university of strathclyde
/technology & Innovation – http://www.internationalnavigationconference.org.uk/

08-11 November • ESA  – 10th round table on Micro and nanotechnologies for space applications – noordwijk (nl)
esa/estec – www.congrexprojects.com/list-of-events

14-16 November • FSF  –  69th annual International  air safety summit (Iass) – Iass = the largest safety event.  
dubai (uae) – congress centre & hub – www.flightsafety.org/

15-17 November • ACI-Europe  –  airport exchange 2016 – Istanbul (turkey) – Istanbul congress centre
www.aci-europe-events.com

15-17 November • ICAO  –  Icao assembly 39th session and exhibition on Icao trIP – Montréal (canada)
Icao/hQ – www.icao.int/Meeting

16-19 November • Iran  –  8th Iran air show – Kish Island (Iran) – www.iranairshow.com

21-22 November • ESA  –  coordinated final Presentations days – noordwijk (nl) – esa/estec 
www.esaconferencebureau.com/2016-events

22-23 November • RAeS  –  simulation Based training – the Key to Military operations – london (uK) – raes/hQ
www.aerosociety.com/events

22-23 November • ACI Europe  –  acI security summit – Brussels (Belgium) – the square, downtown Brussels
www.aci-europe-events.com

29 Nov. – 1st December • AEROMART –  aeroMart toulouse 2016 – International Business convention for the
aerospace Industry  – toulouse (france) – centre des congrès Pierre Baudis -
toulouse.bciaerospace.com

6-7 December • EASA –  10th rotorcraft symposium – cologne (Germany) – easa/hQ – www.easa.europa.eu/

14-16 December • ESA –  naVItec 2016 – navigating for the future of space transportation – noordwijk (nl)
esa/estec – www.congrexprojects.com/list-of-events

2017

09-13 January • AIAA –  aIaa scitech 2017 science and technology forum and exposition – Grapevine, tx (usa)
hotel Gaylord texan – www.aiaa-scitech.org

01-02 February • SEE/3AF –  Mea 2017 – toulouse (france) –  Palais des congrès – www.see.asso.fr/

END 2016 AND 2017
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02-03 February • ICAS –  Icas 2017 International conference on aeronautical sciences – Melbourne (australia)
waset – https://www.waset.org/conference/2017

05-09 February • AAS/AIAA –  27th aas/aIaa space flight Mechanics Meeting – san antonio, tx (usa) – Marriott
Plaza – www.space-flight.org/

13-14 February • ESA –  3rd esa International security symposium – frascati (Italy) – esa/esrIn
www.esaconferencebureau.com/list-of-events

14-18 February • Aero India –  aero India 2017 – Bengaluru (India) – Yelahanka afs – www.aeroindia.in/

28 February – 5 March • AVALON –  australian International air show – Geelong VIc (australia) - avalon airport
www.airshow.com.au/

04-11 March • IEE –  Ieee aerospace conference – Big sky, Mt (usa) – Yellowstone conference center 
www.aeroconf.org/

06-09 March • AIAE –  21st aIaa International space Planes and hypersonic systems – xiamen (china)
university xiamen – www.aiaa.org

07-09 Mars • CANSO –  world atM congress 2017 – Madrid (spain) – IfeMa feria de Madrid 
www.worldatmcongress.org/2017

03-06 April • ERCOFTAC –  european drag reduction and flow control Meeting – Monte Porzio cantone –Italy)
Villa Mondragone – www.ercoftac.org/events

03-07 April • EUROTURBO –  12th european turbomachinery conference (etc) – stockholm (sweden) – Kth 
www.euroturbo.eu 

05-08 April • AERO Friedrichshaffen – aero friedrichshaffen 2017 – Messe friedrichshaffen  - www.aero-expo.com

11-13 April • NBAA – aBace 2017 – asia Business aviation conference & exhibition – shanghai (china) – shanghai
hongqiav airport – www.abace.aero

22-24 May • EBAA – eBace 2017 – Geneva (switzerland) – Palexpo – www.ebace.aero/2017

25-27 April • CEAS – euroGnc 2017 – 4th ceas specialist conference on  Gnc – warsaw (Poland) – wut –
http://www.ceas-gnc.eu/

29-31 May • AESS/IEEE – 24th saint Petersburg International conference on Integrated navigation systems – saint
Petersburg – concern central srIe – www.elektropribor.spb.ru

29-31 May • ERCOFTAC – dles 11 direct and large eddy simulation – Pisa (Italy) – www.ercoftac.org/events

29 May-02 June • esa – 10th International conference on Guidance, navigation and control – salzburg (austria) – crowne
Plaza salzburg - www.esaconferencebureau.com/list-of-events

05-10 June • AIAA – aIaa aVIatIon 2017 forum - aviation and aeronautics forum and exposition – denver, co (usa) –
sheraton denver downtown hotel – www.aiaa-aviation.org/

05-10 June • AIAA/CEAS – 23rd aIaa/ceas aeroacoustics conference – denver, co (usa) – sheraton denver  
downtown hotel – www.aiaa.org/aeroacoustics/
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19-25 June • ISAE/GIFAS – IPas 2017 International Paris air show – le Bourget airport – www.siae.fr

25-28 June • EUROMECH – euromech turbulence conference (etc) 2017 – Porto (Portugal) – university – faculty of
engineering – www.euromech.org  

10-12 July • AIAA – aIaa Propulsion and energy 2017 forum – atlanta, Ga (usa) – hyatt regency
www.aiaa-propulsionenergy.org

12-14 September • AIAA – aIaa sPace 2017 forum – orlando, fl (usa) – hyatt regency – www.aiaa-space.org

25-29 September • IAF – 68th International astronautical congress – adelaide (australia) – adelaide convention centre
www.aiaa-space.org

16-20 October • CEAS – aerospace europe 2017 conference – 6th ceas air & space conference – Bucharest (romania)
Parliament of romania – www.ceas2017.org

AMONG UPCOMING AEROSPACE EVENTS - End 017


