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Abstract—This master thesis is a study of supervision tools in a 

context of high confidentiality. Indeed, the status “confidential 
defense” imposes governmental restrictions with national stakes 
and places the team project to higher security restrictions than a 
common internal project. First it introduces the context of the 
fusion between Airbus Defense and Space, and Safran, and then it 
gives the context of the ADELINE project. Then I proceed to the 
details of my activities at Airbus Safran Launchers through two 
main missions: data processing supervision on an avionic platform 
and supervision of several subcontractors via management of 
projects and compare both in a discussion part. 
 

I. INTRODUCTION 
 

The roots of Airbus Safran Launchers (ASL) are planted in 
the shared technological history of France and Germany which 
dates back to the earliest space programs, and is embodied 
today by the Ariane launcher. For more than half a century, 
Europe has been at the forefront of the field of civil launchers 
and holds the leading position on the world market for 
commercial launches to geostationary transfer orbit (GTO). 
Airbus Safran Launchers also plays a key supporting role for 
the French nuclear deterrent force, supplying the sea-to-ground 
strategic ballistic missiles. Since 1971, it has been involved in 
all the development phases of the oceanic component of the 
national deterrent force. 

Humans have always sought to push back the frontiers of 
space, with its infinite possibilities for innovation and 
exploration. Demand for satellites has escalated in recent 
decades. Today, many hundreds of them are orbiting above us, 
and their numbers are only set to increase as is the fundamental 
role that they play in the daily lives of each and every one of us: 
data exchanges, communication, navigation, geolocalization, 
cyber security, weather forecasting and climate prediction, 
surveillance and monitoring of our planet. In this rapidly 
evolving sector, commercial and institutional customers alike 
are constantly looking to take maximum advantage from new 
technologies as quickly as possible, while exercising pressure 
on costs. 
 A nuclear deterrent force is core to France’s defense and 
security strategy, and intrinsically linked to the civil space 
sector; in a volatile geo-strategic context, the importance of the 
ability of ballistic systems to adapt to emerging threats and  
provide an effective counterweight is immeasurable. 

 
 
 

 
  

 
A 50–50 joint venture established by Airbus Group and 

Safran, ASL brings together all the expertise and assets of these 
two industry leaders in the fields of civil and military launch 
vehicles. Reusable systems are the heart of the fusion between 
Airbus Group and Safran. The concept of a rocket with a 
reusable first stage is now perceived as a requirement in the 
business of space launchers for several reasons:  

• After several launches, the cost of one launch is 
significantly reduced.  

• It increases drastically the launch rate. 
• Working on those technologies may drive us to be 

able to re-use the whole rocket and free space from 
the addition of waste gravitating around the earth 
because of stage separations during each new 
launch. 

Furthermore, the ability to compete with Space X’ Falcon 9 
appears to be a primary goal for European launchers to conserve 
an important part of the current worldwide market.  
 
This context gave birth to ADELINE: ADvanced Expandable 
Launcher with Innovative Economy. This program explores a 
breakthrough concept to reduce the recurring cost of a space 
launch by partially reusing the first stage of an otherwise 
expendable rocket in the form of a winged capsule. The 
ADELINE concept is explained in the Fig 1 below: 
 

Fig. 1.  Overview of the ADELINE mission scenario (larger version in 
appendix) [1] 
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The ADELINE project is divided into 3 sub-projects: 
• ADELINE 3.2: the “Liquid-Rocket Engine 

Experimental Vehicle” and the return module, 
dedicated to a flight profile similar to a typical 
launcher first stage    

• ADELINE 3.0: the first experimental return module 
(full scale)  

• ADELINE 2.3: the intermediate flight demonstration 
with an unpowered reduced scale prototype (scale 1/3 
compared to subproject 3.0), dedicated to the 
exploration and validation of the transition phase from 
Space Reentry to Aeronautic flight mode.  

The whole mission is divided in 4 phases: 
• the ascent 
• the ballistic reentry 
• the pull up manoeuver 
• the gliding phase 

 
 To simulate the reentry, the module is going to be released 
from a balloon at a very high altitude, the avionic equipment 
and the hundreds of sensors (acceleration, pressure and 
temperature) are going to help the team to understand the 
mechanisms of the most critical phase: the pull up.  

 

Fig.  2.  Scale diagram of different launchers and Adeline modules. (larger 
version in appendix) 
 
During my internship, I have been a member of the project 
ADELINE 2.3 (ADL 2.3), and therefore I will detail only the 
objectives of that one in this report. 
 

II. OVERALL OBJECTIVES OF ADELINE 2.3 [2] 
 

The scale-reduced demonstrator ADL 2.3 have to answer to 
a large battery of tests and uncertainties before the full scale 
vehicle can be operational. 

 
Comprehension of the pull up 

 
From a flight mechanics point of view, the pull-up 

manoeuver is ranked as critical, because it simultaneously 
combines a certain number of major technical challenges.  

 
1. it potentially occurs in flight regimes at 

transonic Mach values  

2. it requires controlled lift generation for 
deterministic trajectory shaping 

3. it requires “GNC wake up” from a passive 
mode (space re-entry) to active mode, 
ensuring a robust manoeuver execution to 
gusts 

The pull-up is therefore a complex multi-disciplinary, 
dynamic phase which requires dedicated physical 
comprehension, risk alleviation and know-how mastery 
before any full-scale development on such a specific vehicle 
as ADELINE.  
 
One of the main  role of the ADL 2.3 is to justify the 
aerodynamic attitude of the vehicle during the transition 
supersonic to transonic regime and ensure our ability to 
control the return module during the transonic phase of the 
pull-up. Mastering such a transition phase is a key factor to 
the success of the project but the team also need via the ADL 
2.3 project to fulfil other objectives: 

• Access to a representative flight 
environment regime and its dynamic 
evolution 

• Comprehension of specific physical 
phenomenon linked to the flight regime 
and validation of their modelization  

• Rapid assessment of overall system 
performance, robustness and actual 
driving parameters. 

To sum up, ADL 2.3 has to bring the physical understanding 
of the aerodynamics phenomenon (such as flutter and aero-
elasticity of the vehicle) that will occur during the launch of the 
full-sized rocket and give confidence to the team project before 
any full-scale development by ensuring they master every 
process and different phase of the return module. 

 
III.  MISSIONS OF THE INTERNSHIP 
1-The Test Supervisor 
 
A- Principle 
 

To simulate the trajectory and aerodynamic behavior from 
the ascent phase of the return module to the gliding phase, and 
to test equipment and avionic utilities, the ADELINE team 
project works on a hardware-in-the-loop avionic platform 
integrating simulators, calculators and on-board actuators using 
quick prototyping software of like Simulink [3]and Dspace [4]. 
This platform is manually subjected to several tests every day 
to ensure the team masters all the processes of the mission each 
time a new element is added (equipment, mission condition). 
One of my auxiliary missions was to design with the help of an 
apprentice a test supervisor using a computer combining 
software and hardware materials available at ASL, that could 
automatize those tests and directly sent the result on an internal 
network. 
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The avionic platform is mainly composed of two kinds of 
hardware equipment:  

• On-board items which are tested on the platform and 
which are going to be used in the ADELINE 2.3 such 
as the DAU (Data acquisition Unit), the INS (inertial 
navigation system), the calculator and actuators. 

• Simulation tools, used to simulate and test the on-
board equipment which are not available yet such as 
the simulators, and to check the relevance of the 
different control laws used for the simulation. 

Hardware tools, such as an oscilloscope, are also available on 
the platform to be able to measure simple data such as the 
computational’ speed of the calculator. 

A simplified version of the platform is described in Fig 3. 
Basically, the supervisor uses its own software and platform 
hardware to test the onboard equipment available, and then it 
publishes, on a protected internal network and on the online 
platform, the analysis of the test results. 

Fig. 3. Overall principle of the test supervisor (larger version in appendix) 
 

With those physical interfaces, we have to add scripts and 
programs to have the whole supervisor running tests 
automatically. For this purpose, we designed a test structure 
with object-oriented programming in the language Python[5]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B- Test case structure 
 
In Fig 4, the general structure of a test case is shown. We 

create different classes like the blocks on the diagram below 
with several methods (or functions) and attributes and we 
instantiated objects in those class depending on the test scenario 
needs. 

The FCC is the abbreviation for the calculator: flight control 
computer, the SVN is the name of the internal network and 
dSpace is an equivalent of the real software used on the 
simulator. 
Each block is a Python script. It represents a class of objects. 
Each object instantiated in a class is a real physical hardware 
resource or an informatics interface.  

 

 
 

Fig. 4.  general structure of a test case (larger version in appendix) 
 

 
In the generic test case block, we can see the three main 

functions of the supervisor that will induce the other methods 
of the different subclasses, SetUp, Run and Teardown. 

 
The diagrams of the test case sequences corresponding to 

those three mains functions are shown in Figs 5-7. 
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Fig. 5. Diagram of the “Set Up” function (larger version in appendix) 

 
Fig. 6.  Diagram of the” Run” function (larger version in appendix) 

 
 

 
Fig. 7.  Diagram of the “TearDown” function (larger version in appendix) 

 
 
 
 
 

 

Basically, SetUp sets the appropriate environment for the 
test, then Run starts the acquisition and the measurement, and 
every executables necessary for the test. Then TearDown 
processes to the recuperation of all the useful data and to the 
“commitment” of the test case on the internal network. 

Once those three sequences are over, the results are available 
on SVN. The function “Commit” saves test result files on the 
network. 

 
 

C- Test example, Labview diagram structure 
 
 

In this part I will describe a concrete example of a test ran by 
the supervisor. We want to measure the speed of the calculator. 
The simulator sends the condition of the flight environment to 
the calculator, which has to calculate and transmit to the 
actuators in real time, the appropriate angle given by the control 
laws. 

 
With an oscilloscope, we measure the latency of the 

command transmitted to the actuators compared to the signal 
transmitted by the simulator to the calculator. 
We compared the value of this delay to the value specified in 
the requirements of the mission, and we conclude if the 
calculator passes the test or not  

 
For the automatization of this test, I chose the software 

“Labview”[6] to establish communication between the 
oscilloscope and the supervisor’s main computer. Then I 
created an executable application containing the appropriate 
LabVIEW block diagram, Fig 8, to automatize an oscilloscope 
measurement from the supervisor’s computer. 

In this diagram, each block has a chronological role: 
“initialize” has to initialize the communication between the 
oscilloscope DPO4054B and the supervisor’s computer for 
example, and the other blocks are different settings about the 
time base and the different channels. Multiple and single 
waveforms blocks are acquisition block, they are complex sub 
block diagram themselves who enable the data acquisition of 
the different channels of the oscilloscope on the computer. The 
physical interface I chose between the oscilloscope and the 
computer was an Ethernet cable RJ45 to be able to connect 
easily to the platform’s switches and to make the oscilloscope 
available from any computer of the platform and not only the 
supervisor’s computer. 

Fig. 8. LabVIEW Block diagram for extraction of DPO4054B acquisition on an 
Excel file (larger version in appendix) 
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The block “write to measurement file” ensures that all the 
data collected from the “multiple channel” block is going to be 
written and extracted on an Excel file. This is the raw results 
observed on the different channels, it has to be analysed with a 
Python script on the internal network after its analysis to be 
exploited. This last step is automatized with object oriented 
programming on Python. 
 
Here “TCPIP0::192…INSTR” is the name of our resource, the 
oscilloscope. To communicate with it, with “initialize the 
connection” via the first block of the diagram then we set up the 
channels and time base. We use the softwares VISA and MAX 
from National instruments, both running behind Labview to 
ensure the resource is recognized on an Ethernet port of the 
computer.  

 
 

 
Fig. 9. Oscilloscope object handler class (larger version in appendix) 
 
 

If we want to automatize this kind of measurement, we have 
to instantiate (create a virtual instance of…) our DPO4054B 
into the “oscilloscope object handler” class to be able to launch 
the data acquisition from the PC supervisor easily with a Python 
script as it is shown in Fig 9. 
 
 
Basically, the two main arguments for this class are the ExePath 
and the ChosenPath. The ExePath corresponds to the 
application that will execute the appropriate block diagram 
depending on the measure we need and the ChosenPath is the 
repertory for the raw results of the acquisition. 
 
The class OscilloscopeObjectHandler, has several methods: 
start acquisition with launch the software MAX and will start a 
Labview diagram similar to the previous one depending on the 
test needs. ConnectionTest will ping the oscilloscope to ensure 
of its connection to the supervisor. ChooseFilePath will enable 
the user to choose the repertory where he or she wants to place 
the raw results of the acquisition. First it sorts the default 
repertory of the acquisition. 
 
 

2-Mission with the subcontractors 
A-Partnerships 
 
Independently from the project concerning the supervisor, 

my main mission during this internship involved me into 
management tasks with the two main subcontractors X and Y.    
 

Basically, ASL gives a vehicle specification with several 
criteria to be respected and subcontractor X produces on 
software like CATIA a 3DXML design of the whole return 
module ADL 2.3. Then it is transmitted to subcontractor Y who 
can proceed to the machining of the vehicle and who transmits 
back the mass status to subcontractor X. This model of the 
vehicle is permanently subjected to a discussion I have been 
part of between ASL and subcontractor X. 

My main mission was to follow the center of mass (COM) 
evolution of the vehicle as its mechanical production 
progressed step by step with compliance files I made on Excel 
compared the different statements of the subcontractor X with 
each other but also with ASL database to make sure that the 
discrepancies with the mass and centering objectives were 
allowed by the vehicle specification contract. I also had to 
check with the manager of the project, the progress of the 
machining with several meetings at subcontractor Y’s premises 
and finally I organized a conclusion workshop between ASL 
and subcontractor X for a last statement about the final product 
and its acceptance or rejectance by ASL. 
 

B- Mass reduction 
 
Because the final mass proposed by the subcontractors was 

not acceptable we had to rethink some part of the module 
design. I proposed to reduce the size of the boxes which contain 
the avionic equipment to reduce mass accordingly to the COM 
specification. At the highest altitude reached by the ADL 2.3, 
the boxes will be under a pressure gradient of about 1 bar. Using 
the plate’s theory under the hypothesis that one dimension (the 
thickness of the boxes) is neglected compared to the width and 
length; we can inject this value in the following formula: 

 
 𝑒 ≥ √6𝛽 𝑝𝑠𝐴2𝜎𝑚𝑎𝑥                      (1) 

 
Where e is the thickness of the boxes, ps is the pressure, A is the 
width and 𝛽 a coefficient depending on the length to width ratio. 
The constraint σmax is the yield strength of the aluminium: 450 
MPa and also integrating a safety factor of 4. 
In the Fig 10, around 7 kg of mass can be saved only with the 
thickness reduction of the boxes, which enabled us to stay under 
the mass limit stipulated by the vehicle specification for the 
ADL 2.3 demonstrator. By rearranging the location of the 
boxes, we could easily keep an acceptable COM. 
I found that the minimal thickness of the boxes is 1.18 mm but 
decided to keep a margin and did all the mass calculations for a 
thickness of 1.5 mm. 
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Fig. 10.  Mass gain thanks to avionic boxes size reduction (larger version in 
appendix) 

 
 

C- Online platform 
 
To communicate with their subcontractors, the ADELINE 

team used a FTP server (File Transfer Protocol) which is not an 
efficient tool having many connection issues. Furthermore, as 
ASL wants to keep control and supervision on the documents 
trading during the project, subcontractors X and Y are not 
allowed to send directly any documents to each other but have 
to do it via ASL which takes more time and involves more 
people. This is why, I proposed that ADELINE subcontractors 
should have a dedicated space on the online platform to be able 
to exchange more easily any documents under ASL 
supervision. I created a protocol with the IT support including 
creation of new accounts for partners and delivery of passwords 
under certain conditions (fixes IP addresses for example) with 
connections via a secure VPN on the restricted space created 
for those three-way exchanges. 
     On this area we can now post any useful documents to the 
three parts or make it visible by parts only and have a real 
discussion with a section “commentary”. We can share files of 
a reasonable size and post minutes of meeting and planning 
easily. 
 

IV. DISCUSSION 
 

During this internship, I had to think about the design of 
supervision tools. How to supervise subcontractors and how to 
supervise an avionic platform. Different missions with a 
common theme and condition: The ASL policy of 
confidentiality. The array in Fig 11 shows the different steps of 
my reasoning. 

The confidentiality was the biggest obstacle of my internship 
because it is a very restrictive condition, it adds more time for 
each exchange and it involves a lot more layers of persons than 
a simple public project. For instance, communication of 
important files via e-mail was banned, several passwords were 
required to go through many security platforms and getting  
those passwords involved more services and security checks. 
Helping my manager supervising subcontractors taught me that 
this kind of partnership was not unilateral orders but an open 
discussion. We were brought to rethink the design of the 
demonstrator after meetings with our main partner because they 
came up with new restrictions brought by the machining aspect 
which almost always drives the practice to be sensibly different 
than the theory. This management of project confirmed that 
only one case scenario is not enough for an aerospace mission 
and that margins should always be taken into account with 
backup plans and other design propositions especially when 
working with external subcontractors because their risk 
management is probably going to be different than ours and 

only a permanent communication can bring the whole team to 
converge to an acceptable result. 
   

Fig. 11. Two different supervision ways compared 
 

As we were working in an international context, management 
of international subcontractors was also a challenge since a 
whole part of the project was only accessible to French people. 
As our confidentiality policy was implemented for on all of our 
partners, it was not usual for them to work under such security 
conditions. 

Finally, the delivery of the final ADL 2.3 vehicle has been 
accepted by ASL, unfortunately it has not been exposed at the 
Paris Airshow in 2017 because of confidentiality reasons 
mentioned in this report. 

 
 

A- AGILE method: a good way to supervise [8] 
 
Method AGILE is a client-oriented method for management 
of projects to avoid endless projects and reduce their costs. 
Instead of focusing on principles and theory, the project is 
permanently re-oriented in function of the client needs thanks 
to constant discussion. Instead of trying to predict how the 
product is going to be, we constantly move the project limits 
with the evolution of its specifications. It is an adaptive way 
of leading a project. To be able to do that, the client has to be 
able to evaluate and to appreciate the quality of the product. 
In our case, we are X’s client, so we need follow-up tools, 
they are essential for us and X to be able to apply the AGILE 
method and ensure the good flow of the project. We chose to 
ask X to send us “mass and COM status” files every month 
as well as their recommendation on the evolution of the 
design of the vehicle opened to discussion. I noticed an issue 
that can be an obstacle to the AGILE method during a project 

Steps Avionic Platform 
supervisor 

Subcontractor 
supervision 

Needs Automatic tests 
instead of manual 
procedure 

Three-way 
exchange possibility 
instead of unilateral 
discussions 

Obstacles Hardware materials, 
software compatibility 

Airbus privacy 
policy and 
confidentiality 

Bypass of 
obstacles 

Downloading new 
softwares on ASL 
library (like 
LabView), coding on 
Python with object 
oriented programming 

Creation of a 
special protocol 
with a secure VPN 
for partners 

Results Easy supervision of 
the existing tests on 
the avionic platform 

Easy supervision of 
the subcontractors 
on the online 
platform 
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involving at least three parts: subcontractor X was ASL’s 
direct subcontractor and that is the big difference with 
subcontractor Y in charge of the machining of the ADL 2.3 
who was in reality the subcontractor of subcontractor X and 
not of ASL. Because ASL had no contracts with 
subcontractor Y, ASL could not force them to ensure a 
rigorous follow-up of the machined parts’ mass. We wanted 
to establish a simple acceptance rule: parts heavier than 1 kg 
should have their real mass accurate to within 5 g and for the 
lighter parts within 1 g. But it took time and negotiation 
because subcontractor X did not specify in their contract with 
subcontractor Y this kind of restriction. The only restriction 
we had was about the final mass of the vehicle in our contract 
with subcontractor X and it was not enough to avoid a drift 
of mass from the specification. We had the same issue on the 
parts’ hardness. This is why we should have built a more 
rigorous draft architecture with better definition of our 
partnerships because if Y was not that compliant, the 
building of the ADL 2.3’s metal structure would have taken 
a lot more time with a serious increase of the global cost. The 
AGILE method has to be introduced correctly to be an 
incremental and iterative way of managing a project. A good 
complement to this approach is the “Lean development” 
which is a different concept but complementary with AGILE. 

 
 

B- Lean development [8] 
 

The lean development is a great philosophy to set up a project 
environment for the AGILE method. It is founded on seven 
great principles.  

 
1. Get rid of the useless process and of the abusive 

excess of functionalities. Stay focus on one task 
before starting another. 

2. Encourage the learning of new competences 
inside the team. 

3. Take the decision at the last moment. It can 
seem to be a bad idea, but in reality, it enables 
the team to conserve a large panel of options and 
potentialities opened. It enables the team to be 
reactive and to adapt itself to the obstacles 
encountered faster. 

4. Focus on the production bottlenecks to maintain 
the lean manufacturing. Each member of the 
team knows exactly was he or she has to do in 
the objective of delivering his result as fast as he 
can to avoid lateness costs. 

5. Encourage leadership and participative 
management with meetings. 

6. Build intrinsic quality by focusing on integrity 
of the team, and automatization of its task. 

7. Optimize the system as a whole. 
 

This is why we set up “visual management” meetings every 
Tuesday to ensure the lean philosophy of the team, the closing 
of tasks and the attribution of the following ones. 

V. CONCLUSION 
Through the different missions, I have been in charge of 

designing supervision under two different aspects: pure 
management of projects and people, and a more technical 
aspect with hardware and software restrictions. Those two 
analyses enabled me to acquire a better organization in the 
management of my time but also computing knowledge and 
technical know-how in the aerospace field. It also gave me a 
very clear perception of the development of partnerships under 
restrictive conditions and a better understanding of the 
professional field. I am glad of this experience which made me 
polyvalent, and which confirmed the engineer way of reasoning 
acquired during my studies in France and in Stockholm through 
international experiences via group projects. The appliance of 
process like the AGILE method and lean process also enable 
me to go further and be more efficient on the management of 
projects. 
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VIII. APPENDIX 
 

Fig. 1.  Overview of the ADELINE mission scenario 

 
Fig.  2.  Scale diagram of different launchers and Adeline modules. 
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Fig. 3. Overall principle of the test supervisor 
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Fig. 4.  general structure of a test case  
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Fig. 5. Diagram of the “Set Up” function 
 

Fig. 6.  Diagram of the” Run” function 
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Fig. 7.  Diagram of the “TearDown” function 
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Fig. 8. LabVIEW Block diagram for extraction of DPO4054B acquisition on an Excel file 
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Fig. 9. Oscilloscope object handler class 
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Fig. 10.  Mass gain thanks to avionic boxes size reduction  
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