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CNRS Takes Off with the A380
Last November, Air France
became the first European airline
to operate the Airbus A380, the
largest passenger airliner ever
built. From partsassembly to
onboard software, CNRS and
Airbus are working hand in hand
to develop tomorrow�s airplanes.
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both fuel consumption and environmental impact.
The assembly process is another crucial step
that can always benefit from new improvements.
This is where LAMFA4 comes in, and especially
a young researcher named Benoît Bartoux, who
has created an algorithm that can optimize the
assembly of one of the A380 fuselage’s forward
sections. “The current decisionsupport software
used to assemble this section doesn’t take into
account the technical distances required between
each part, which guarantee the aerodynamic
properties of the entire plane,� he explains. “This
has to be checked manually, which can take any
where between several hours to two days, in a con
text where production rates are sometimes based
on the assembly of a plane in a single day.�
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hotographed for posterity at the controls
of the A380 flight simulator, Ali Zolghadri
is all smiles, and with good reason. Tested
under operational conditions (realtime
takeoff, terrain avoidance, and landing), the two
algorithms for diagnosing flight control system
failures, developed by his team at the IMS labo
ratory,1 have given very satisfactory results. “Flight
control system failures have to be dealt with very
carefully,� Zolghadri explains. “Any failure must
be detected and neutralized as fast as possible,
because in certain circumstances they may have
an influence on
structural loads and
handling.�
International
airworthiness regu
lations, applied
worldwide by all air
craft manufacturers,
require rigorous
Ali Zolghadri in the cockpit
design precautions
of the A380 simulator.
to be taken in order
to detect these failures at a very early stage and be
able to neutralize their effects. The A380’s on
board software fully complies with current regu
lations. This software could be adapted for the next
aircraft models that Airbus2 is scheduled to roll
out, keeping up with technological innovations and
any change in regulations. “Protected by patents
jointly held by Airbus, CNRS, and the University
of Bordeaux, these two robust and high
performance algorithms will perhaps be used in
Airbus’s future airplanes like the A350 XWB or
the A400M,� Zolghadri hopes.
Already moving forward, CNRS and Airbus are
now working together within a new European
research program dubbed ADDSAFE,3 in which
IMS is the only French lab involved. The main
objective of ADDSAFE is to support, in the context
of overall aircraft design optimization, the
application of innovative technologies for model
based fault detection and flight control system
diagnosis. This will help make future airplanes
lighter, a key objective for manufacturers to limit

It is easy to see the potential of this new
algorithm, which could entirely automate
the assembly process. After a successful test on
the A380’s section 12 assembly line, this
algorithm is now ready to tackle the assembly of
an entire plane–like the future A350. “We also see
potential applications for car and train assembly
lines,� adds Bartoux.
Other joint CNRS/Airbus projects for the
A380 are under way. The LAAS5 in Toulouse
has, for instance, found a way to optimize the
route used to transport parts of the airplane. The
VERIMAG6 laboratory has developed a specific
programming language for most of the onboard
software. And in Paris, the LIENS7 manufac
tured the ASTRÉE8 static analyzer, which Airbus
The parts of the A380 are
manufactured at various
European sites. A
collaboration between
Airbus and CNRS related
to the assembly of one
section. The tests, which
were successful, were
carried out on section 12
at the Méaulte site
(northern France).
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There’s History in Wood

D

endrochronology, a method of dating
wood by analyzing growth ring
patterns in trees, is a powerful means
for understanding historical wooden struc
tures and buildings. Yet professionals in
monument restoration are still far from
making use of all its potential, perhaps
because of its somewhat outdated image,�
says Yannick Le Digol. To put this right, the
young archaeologist cofounded the
startup Dendrotech in 2006 with Vincent
Bernard, a researcher at the CREAAH.1
Hosted by the University of RennesI,
this startup uses the synergy between
archaeology and dendrochronology for
research into the history and restoration of
France’s national heritage. “Dating is just
the first step, but it needs to be correctly
interpreted to reconstruct the history of a
building,� explains Le Digol. “To do this, we
carry out a thorough investigation in the
field, gathering as much information as we
can about the way the wood was cut up, the
types of tools that were used, etc.�
To reliably date wood, it is necessary to
compare its growth pattern with a known
sample from the same period, the same
species and, if possible, the same region. A
scientific cooperation and technology transfer
agreement with the University of RennesI
and CNRS gives Dendrotech access to the
most advanced technologies in wood sam
pling and dating, as well as to the most recent
reference data on the growth rate of trees,
through historic and prehistoric periods.
In return, the company enriches CNRS’
reference data with all the measurements it

With its 850
passenger capacity,
the A380 is the largest
commercial airliner
ever built.

uses to demonstrate the absence of errors when
running the electrical flight control software.
More generally, Airbus and CNRS are
working together on many aspects related to the
development of nextgeneration aircraft. The
effect of environmental radiation sources on
onboard electronics, weight and noise reduc
tion, research on trailing vortices, materials,
aerodynamics, combustion, and the impact of
aircraft on the upper atmosphere are just some
of the topics they’ll be exploring.
Jean-Philippe Braly
1. Laboratoire de l’intégration du matériau au système
(CNRS / Institut Polytechnique de Bordeaux / Université
BordeauxI).
2. Based in Toulouse, Airbus is a subsidiary of the EADS
group, and is a world leader in aircraft construction.
3. Advanced fault diagnosis for safer flight guidance and
control.
4. Laboratoire amiénois de mathématiques fondamentale et
appliquée (CNRS / Université de Picardie JulesVerne).
5. Laboratoire d’analyse et d’architecture des systèmes
(CNRS).
6. CNRS / Université GrenobleI / GrenobleINP.
7. Laboratoire d’informatique de l’École normale supérieure
(CNRS / École normale supérieure).
8. Analyse Statique de logiciels TempsRÉel Embarqués.
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collects on growth rings found in the wood
of historical structures.
In August 2008, Dendrotech went live
with Dendrabase, a publicaccess online
database on the company’s website.2 “For
every site we work on, we incorporate the
dating measurements and their interpreta
tion, provide graphics about the architecture
of the building, and the contact details of
our colleagues,� Le Digol explains. “There is
also a geolocation system that can be used to
locate the sites. With all this in place, we’re
hoping to contribute to the dissemination of
knowledge and strengthen the network of all
those involved in the preservation of the
built environment.�
Since its launch, Dendrotech has worked
on over a hundred publiclyowned sites. The
company has used dendrochronology to date
buildings like the La Psalette cloister in
Nantes (built between 1462 and 1465), the
Norman keep in Chambois, Normandy (1159
1192), and the Drezeux mill, in western
France (13941417, for the oldest part). Today,
the company is trying to break into the private
real estate market with the same goal: to
help preserve our heritage, and focus efforts
on what’s really worth saving.
Marie Lescroart
1. Centre de recherche en archéologie, archéosciences,
histoire (CNRS / Universités de RennesI and II /
Ministère de la Culture et de la Communication /
Université de Nantes).
2. www.dendrotech.fr

In the Château de Médavy (Normandy), the roof
timbers were dated using dendrochronology.
This cast fresh light on the building’s history.
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