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Aims 
To support its steadily growing and to maintain business 
competitiveness, the global aerospace industry needs 
high qualified engineers or researchers to innovate to new 
technologies taking into account environmental constraints 
more and more demanding. Design complex aerospace 
systems involve multinational geographically disseminated 
teams of project managers or various experts working in 
collaborative environment through integrated development 
platform tools. The Master Aeronautical and Space Systems 
(AESS) is intended to educate graduate students in subjects 
relevant to these demanding challenges and needs of the 
industry. The MSc AESS is designed to be multidisciplinary 
preparing future engineers to easily and efficiently work on 
aeronautical systems, space systems and their applications 
or embedded systems, with emphasis on the complete life 
cycle of the system. With a large spectrum of knowledge the 
MSc AESS allows students to tackle various aspects from 
design to operations of systems either in a research organism 
or in an aerospace company in a multinational environment. 
The MSc AESS consists of a total of 4 semesters of 30 ECTS 
each, ie 120 ECTS credits for the whole program.  The MSc 
AESS starts with a first semester emphasizing aerospace 
engineering fundamentals, and then continues toward two 
main majors during semester two: «Avionics», «Aircraft 
control». During semester three students emphasize on one 
major in depth among four: major Aircraft Systems, major 
Embedded Systems, major Space Applications, major Space 
Systems.
Students have strong opportunities to develop practical skills 
through personal research projects in ISAE’s laboratories and 
professional thesis during internships in aerospace industry.

Organization 
Heads of common program and gobal teaching 
coordination

>> Prof. Janette CARDOSO
E-mail: janette.cardoso@isae.fr

>> Prof. Michel Bousquet
E-mail: michel.bousquet@isae.fr
Head of program major Aircraft 

>> Prof. Valérie BUDINGER
E-mail: valerie.budinger@isae.fr
Head of program major Embedded Systems

>> Prof. Janette CARDOSO
E-mail: janette.cardoso@isae.fr 
Head of Program major Space System

>> Prof. Bénédicte ESCUDIER
E-mail: benedicte.escudier@isae.fr
Head of program major Space Applications

>> Prof. Emmanuel ZENOU 
E-mail: emmanuel.zenou@isae.fr
Duration of studies: Two-year full time
Beginning of classes: September 
Location: ISAE, Campus SUPAERO
Teaching language: English

Pedagogical approach
ISAE Master’s programs are designed with a combination 
of lectures, personal project and assignments and thesis 
projects to be performed in industrial environment or in 
ISAE’s laboratories. They are taught in English. Interweaving 
the teaching of both Masters, they offer several options 
enabling graduates to envisage their professional career with 
confidence in accordance with their wishes and interests.

Master of Science in English
National Master Degree Accredited by the Ministry of Higher Education
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Syllabus
Semester 1: 30 credits (in English)
Common part - 134 h
Mathematics - Foreign languages - Matlab standardisation - 
MATLAB complements - Programming - Image Processing - 
Data Analysis and Model Learning
Aeronautical Engineering (104 h)
Aircraft and airframe architecture - Flight Dynamics - 
Automatic control - Aeronautical Thermopropulsion - Engines 
propulsion - Architecture of lauch vehicles - Optimization
Electronic Engineering (131 h)
Introduction to mathematical logic - Architecture and design 
of integrated electronics function - Sensord and measuring 
systems - Design and validation of discrete event systems - Data 
transmission - Signal processing and DSP - Avionics systems

Semester 2: 30 credits 
Common part - 320 h
Foreign languages - European cultures and Research Project in 
ISAE’s laboratories (250 h)
Students have to select one major among:
Major 1: Avionics (Aircraft & Spacecraft Onboard 
Systems) - 120 h
Antenna and microwave engineering - Hardware and software co-
design - Distributed and parallel computing - Network architecture 
and programming - system Programming (C/POSIX, Java)
Major 2: Flight control & Guidance- 119 h
Control implementation – Flight characteristics- Aircraft 
control - guidance – Navigation

Semester 3: 30 credits
Common part (150 h)
Foreign languages – Research Project in ISAE’s laboratories 
(100h)
Students have to select one major among:
Major 1 : Aircraft System - 253 h
Converters - Hydraulic, Electromechanical and EHA actuators 
- Actuators control- Electromagnetic compatibility - Airframe-
linked systems - Avionics systems- Safety analysis- Avionics 
and systems trouble shooting maintenance - Computer Safety 
- Hybrid Systems - System Engineering- System Dependability- 
Modelling and simulation
Major 2: Embedded Systems - 248 h
Complements on real-time languages (Ada, RTSJ) - Real time 

language - Architecture description language - Complements 
to real-time operating systems - Real-Time control of a 
space system - Certification - Certification - Electromagnetic 
compatibility - Estimation and Kalman filter - Avionics and 
data buses -Computer Safety - Hybrid Systems - System 
Engineering - System Dependability - System Dependability 
- Modelling and simulation
Major 3: Space Applications (Observation-Telecommu-
nication - Navigations) - 257 h
Mission Analysis - Image Chain - Remote Sensing - 
Image Sensors - RADAR - Stereovision & 3D - Satellite 
Communication Ssytems - Air Interface Techniques - Satellite 
Navigation Systems - GNSS Signal Processing & Receiver 
Architectures - Oceanography, Meteo & Atmosphere - 
Cartography, GIS & DEM, Forests & Vegetation - Telecom 
Applications - Navigation Applications - System Engineering
Major 4: Space System - 246 h
Advanced control and applications - Satellites guidance and 
control - Launchers guidance and control - Space environment 
and effects - Mission analysis and orbital mechanics - Space 
communications systems - Space project and systems - Satellite 
electrical systems - Satellite engineering and design - Satellite 
thermal control systems - On board systems and data handling - 
Space projects economy - Space projects legal aspects

Semester 4
Students conduct a thesis in aerospace industry or research 
institution, in France or abroad and supervised by a tutor 
from the host organisation and from ISAE. The Master 
thesis is concluded by the preparation of a report and an oral 
dissertation in front of jury.

Career opportunities
MSc AESS Graduates get positions in major aerospace 
industries or consulting companies (aircraft, spacecraft, 
engine, launcher, and engine), equipment manufacturers and 
government agencies, as researchers, experts, and heads of 
projects or managers.
Several MSc AESS graduates are recruited for PhD studies at 
ISAE or other Universities.

Companies recruiting our students
Actavis, Altran, EADS Airbus, INRA, Sogeti High Tech, Valeo 
Engine Cooling, CNES, ESA/ESOC, ESA/ESTEC, BERTRANDT 
(Germany), Safran Engineering Services India Limited (India), 
General Electric (Indonesia), General Motors (Mexico), Faculty 
of Engineering - University of Ruhuna (Sri Lanka),…

Master of Science in English
National Master Degree Accredited by the Ministry of Higher Education
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Masters of Science ISAE research - oriented - education principles

HUAN Qianjiao, China, Graduated in 2010 - MSc AMA
After I got my bachelor degree at BUAA (Beijing University of 
Aeronautics and Aerospace), I heard that there is an opportunity 
of the AIRBUS scholarship program to study the Master of 
Science in Aerospace Mechanics and Avionics at ISAE. As ISAE 
is the best European school for aeronautics, I’m very grateful for 
AIRBUS and ISAE gave me this opportunity to make my dream 
come true. During the two years at ISAE, we had classes not 
only in technologies but also in lots of other domains, such 
as management, language and culture. More than half of 
the classes are given by professors who are come from the 
industrial companies, AIRBUS, CNES, ONERA, EUROCOPTER, 
etc. We learnt the knowledge by a more professional way with 
helps a lot in our future career. The internship which took place 
at the last semester gives us a great opportunity to link what 
we have learnt at school to what we are going to do as a job 
in the future. For me, I have performed a six months internship 
at AIRBUS France which is a precious chance to me and leads 
me to my future career. After this internship, I was recruited by 
SOGETI High Tech which is a subcontractor of AIRBUS and I’m 
working now on some projects of structure calculation on the 
AIRBUS family aircrafts. More over, this two years mater is an 
international program with students coming from all over the 
word. Here, we got the chance to know the different cultures 
and ways of thinking in different countries and we made great 
friendship which we will never forget».
SUN Bin, China, Teacher at an aeronautic University, 
Graduated in 2011 - MSc AMA
Why did you choose ISAE and apply for our master ? What 
were your objectives ?
I am a master student of MSc in Aerospace Engineering at 
ISAE, and I am specialized in Aeronautical Structures. Because 
I work at an aeronautic university in China, to be able to be 
a teacher I need to acquire a higher diploma and specifically 
in aeronautical structures, I choose to pursue the two-year 
engineering master degree in ISAE now.
According to your experience, which are the strong assets of 
the Master you did ?
First of all, I have learned a lot of associated courses about my 
future work such as structure mechanics, modeling analysis, 
CATIA, composite materials, acoustics and mechanics of 
laminated structures, calculation structures, landing gear, and so 
on. For the software part, I have obtained many experiences 

from workshops with SAMCEF, Patran/Nastran, CATIA, 
MATLAB, and COMSOL. In addition, I have one year of research 
experience in Supaero participating in the study of the Effect 
of Heat Generation in a High Frequency Solicited Composite 
Beam, which combines the theory part I have learned and 
the practice. This research experience not only developed my 
professional knowledge but also enhanced my practical skills.
Besides, I have finished my design project in ENSICA campus, 
which is about the center wing box conception project. I am in 
charge of the structure design in CATIA, detailed calculation 
of the loads and analysis of the fatigue life of the center wing 
box. I have learned a lot from this, and I know how to cooperate 
in team-work. And I think all of these mentioned above should 
be the strong assets of DNM AMA I have choosed.
Which are your career plans ? 
To persue this master program is a crucial step in my future 
career. After the graduation, I will go back to China and try my 
best to be a good teacher in my university, and many thanks for 
ISAE to offer me profound knowledge and devoted attention.
Pau LATORRE - Spain, Graduated in 2011 - MSc AESS
Why did you choose ISAE and apply for our master ? What 
were yourobjectives ?
I chose ISAE because of its reputation as I knew that Supaero 
and ENSICA where among the top aerospace colleges in 
Europe. Also Toulouse is the center of the the aerospace 
community in Europe and so I regarded it as positive for my 
career prospects if I wanted to orientate my professional future 
in this field. My objectives, as my previous education was in 
another field of engineering, were to provide myself with a 
high-level formal education in aeronautics. This way I could 
migrate from telecom engineering to aerospace engineering 
and pursue a career in aviation which is my biggest passion.
According to your experience, which are the strong assets of 
the Masteryou did ?
The stronger assets would be the strong ties to the aerospace 
industry in Toulouse, and the fact that many of the lecturers in 
the courses come from it. This means that you get to be taught 
by real-life engineers who are working in actual aerospace 
projects presently, and thus are not just devoted to academics 
as happens too often. Personally, I am specially attracted by 
the fact that many lecturers come from Airbus.
Which are your career plans ?
I wish to work for Airbus, if possible in flight test engineering.

WITNESSes
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ISAE research - oriented - education principles

ISAE is deeply committed in providing its students access to its 
research capabilities as well as its academic and industrial par-
tnerships, covering the entire fields of aerospace engineering. 
From a research policy point of view, the double objective is to 
provide knowledge production as well as response to society 
and aerospace industrial needs. ISAE main research partners 
are ONERA (the French Aerospace Lab.), LAAS-CNRS and 
OMP, the largest French laboratories in the engineering sciences 
and space sciences fields, respectively. ISAE is involved into 
long-term research and development agreements with the main 
European aerospace companies: EADS (Astrium, Airbus, Euro-
copter, IW), SAFRAN (Snecma, Turbomeca, Microturbo, Tech-
nofan), Thales Alenia Space, Rockwell-Collins, MBDA, Liebherr 
Aerospace. As a result of its commitment into aerospace higher 
education and research, ISAE is part of the management of the 
Aerospace Valley cluster (550 companies and education and re-
search partners from Aquitaine and Midi-Pyrénées Regions).
ISAE scientific activities are organized into 4 training 
and research departments and one aerospace center.

>> The department of aerodynamics, energetics and pro-
pulsion (DAEP) develops its research activities on four axes: 
>  turbulence, instabilities and numerical simulation > tur-
bomachinery and propulsion > advanced aerodynamics and 
flow control > aerodynamics and propulsion of micro-air-vehi-
cles. DAEP benefits from noteworthy experimental facilities 
as a large wind-tunnel (with an elliptic 2 x 3 m wide 
test section), a low-Reynolds number quiet wind-tunnel, a 
double-flux turbojet engine mounted on a fully instrumented 
test-bank, a centrifugal compressor, and a turbocharger test-
bank. The department also relies on local computational 
means and on the largest French academic simulation 
facilities to carry out numerical simulations with commer-
cial and research codes.

>> The department of mechanical engineering, structures and 
materials is part of the Clément Ader Institute that gathers 
in a single laboratory all the research capabilities of the Midi-
Pyrénées Region (UPS, INSA, ISAE, Mines Albi). ISAE profes-
sors’ research is focused on > damage to composite materials 
in aerospace structures > fatigue of metal materials and struc-
tures > dynamics of structures > advanced numerical methods 
for mechanics. Again ISAE strongly supports this research by 
developing and sustaining large facilities like a drop tower 
(200 kg, 10 m/s), a rapid impact bench (500 g, 200 m/s), hy-
draulic fatigue machines, climatic chambers, modular frames 
for structure testing (wings…) and analysis and control means 

(XRay spectrometer, nano-indenter, ultrasonic and radiogra-
phic non-destructive testing, scanning electron microscopy).

>> The electronics, optronics and signal department is or-
ganized into 4 research groups: > microwaves and optronics 
for embedded systems > CMOS imagers performance impro-
vement and design (CIMI Group) > signal, communication, 
antennas and navigation (SCAN Group) > space instrumen-
tation (SSPA group). The environment comprises a set of 
optical and optronic characterization benches, a CMOS ima-
ger design center, space telecommunication characterization 
and simulation benches. The CIMI group is involved into the 
EADS Astrium – ISAE chair CRISTAL with several world 
firsts in imager development for space applications. The 
SCAN group is part of the TeSA joint laboratory with Thalès 
Alenia Space, CNES and Rockwell Collins on Telecommuni-
cations for Space and Aeronautics. The SSPA team has de-
veloped a strong partnership with the 2 French largest space 
laboratories OMP and IPGP, and is the head of instrument 
development work packages in European and International 
projects in the frame of CNES, NASA and JAXA missions.

>> The department of mathematics, computer sciences and 
control develop methods, techniques and tools that make 
it possible to understand, analyze, evaluate, control and 
design the functional and operational behavior and perfor-
mances of complex systems. The MARS team (modeling 
and architecture of systems) is structured around three 
axes: > mathematical modeling and numerical simulation 
> critical system engineering > communication networks, 
this third axis being developed together with LAAS-CNRS 
and contributing to the TeSA joint laboratory. The ADIS 
team (control decision and interaction of systems) deals 
with > automatics and flight dynamics > autonomy and 
decision-making, including man-machine interfacing. Four 
platforms support this research: emulation and communi-
cation networks, cooperative robotics, parallel and distri-
buted computing, and embedded system engineering.

>> Finally, the aerospace center (CAS) provides unique facili-
ties such as a full flight simulator and a fleet of 10 aircraft 
dedicated to training, research and Flight Test experi-
ments. This center is hosting the research on man-machine 
interfacing. 

All four departments and CAS support a Micro-aerial vehicle 
development program at an international level, on the basis of 
student projects, research and innovation projects, and interna-
tional competitions.

ISAE master teaching is founded on research-education-interwoven policy in order to offer master’s students to 
participate in a wide variety of research opportunities throughout their master course and beyond.



Masters of Science 
Academic requirements
Applicants must have a bachelor’s degree or equivalent 
degree, in the following areas: Bachelor in aerospace or 
mechatronics or physics or electrical, or telecommunications 
engineering
Tuition fees 2012-2014: 
> 14000 € for the two-year master program
European students: 
> 8000€ (students graduated in the year of enrolment or the 
year before, and with no professional experience).

Selection and admission 

Admission to ISAE’s master at: 
http://AdmissionsMasters.isae.fr

Selection and admission are made by an admission 
committee: 
> possible interviews can be organized if necessary

Deadlines for application: 
>  several admission committees scheduled from March to 
July 2012, see schedule on our website: www.isae.fr 

Application fees: 
>  65 € (non-refundable)

Language qualification requested 
>> TOEFL (Paper-based): 550, 
>> TOEFL (IBT): 79, 
>> TOEIC: 750, 
>> IELTS: 6.0, 
>> CAE Cambridge, …

Common ISAE’s admission procedures ISAE in few words

Your contacts at ISAE 
> Laurence BALLARIN, Senior Admission Advisor 

laurence.ballarin@isae.fr
Phone :+33 (5) 61 33 80 22

> Marie JENTET, Senior Admission Advisor
marie.jentet@isae.fr

Phone : +33 (5) 61 33 80 28
Web : www.isae.fr
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ISAE in few words

Key figures
>> 2 Graduate Engineering Programs: SUPAERO 

and ENSICA
>> 15 Specialized Masters including 11 in English
>> 3 Masters of Science
>> 6 Research Masters
>> 6 PhD Programs
>> 1500 students (1300 masters and 200 PhDs more 

or less)
>> 160 international cooperation opportunities
>> 50 academic and research partnerships

Identity card
Name: Institut Supérieur de l’Aéronautique et de 
l’Espace (ISAE)
Founded in 2007 - as the result of the merging of 
SUPAERO (1909) and ENSICA (1945)
Legal Status: A large public institution of scientific, 
cultural and vocational missions
Trustees: Délégation Générale pour l’Armement 
(DGA) [French Defence Procurement] - Ministry of 
Defense
Endorsements and awards: CTI agreement 
of the two Graduate Programs, Conference des 
‘Grandes Écoles’, for postgraduate specialized 
mesters Ministry of Higher Education and Research 
for Masters of Science
Staff: 420 permanent staff

Toulouse

The “Institut Supérieur de l’Aéronautique et de l’Espace” (ISAE) was created in 2007 from the merger of the two prestigious 
French postgraduate schools of engineering, SUPAERO and ENSICA. Today, ISAE, is a world-class higher institute for aerospace 
engineering education and research. Nowadays with a student corpus of over 1500, ISAE is one of Europe’s largest Aerospace 
Institute offering graduates and postgraduates programs. Yearly, ISAE awards around 20% of master’s degrees in Europe 
in aeronautics and space field. ISAE develops its worldwide reputation on the prestige of its master’s programs, the fame 
of its teaching staff, or the excellence of its research but also on the high-value of its graduates, their skills in engineering 
or management, as well, their capacity to evolve within a very high-technology environment, their enterprising mind and 
international opening.

Contacts ISAE
Email: communication@isae.fr
Address : ISAE - 10, avenue Édouard Belin - BP 54032 - 31055 Toulouse cedex 4 - France
Phone : 33 (0)5 61 33 80 80 - Fax : 33 (0)5 61 33 83 30
Web site: www.isae.fr


