
1

2008

no. 56
INTERNATIONAL VERSION 

EE dd ii tt oo rr ii aa ll   

AVIATION AND ALZHEIMER

Newsletter

Georges VILLE
President of the Academy

Former Deputy Director of Aerospatiale’s 
Aircraft Division

Should synthetic kerosene be high on our agenda?
The question of the availability of aviation fuel

during the 21st century was raised during the
conference on “Air transport and the energy
challenge” and in the Academy’s resulting
Dossier 29. 

It is important to return to this issue today and
take some decisions rapidly concerning the supply
of kerosene for aeronautics if we wish to avoid the

risk of shortage in the medium term. 
The remarkable qualities of oil kerosene have been and will

continue to be an essential element in the development of air traffic;
it is worth recalling the main properties because they constitute a
reference for future reflections: 
- strong specific energy, 12 kWh per kg of kerosene1, fundamental for

effective flight of “heavier than air” aircraft; 
- high density, making it possible to limit the volume of fuel tanks,

often a critical aspect for long-distance carriers; 
- thermophysical properties (stable liquid state between -50°C and

+150°C, viscosity and lubrication) perfectly suited to use in
aeronautics; 

- chemical and physical stability (reducing the risk of explosion), an
important factor in safety; 

- weak corrosive capacity, making it compatible with most materials
used; 

- logistics facilitated by the liquid form which is easy to transport,
transfer and store. 

In 2000, kerosene consumption, estimated at 0.19 GToe2, accounted
for 5% of total oil consumption, put at 3.6 GToe; this level of demand is
coherent with the kerosene on offer, ranging from 4 to 10% of crude oil
when refined. 

If we project ourselves into 2050, to what extent will be the supply
and demand for oil kerosene be compatible?

Forecasts3 based on an extrapolation of current tendencies (traffic and
consumption efficiency) point to an increase in civil air traffic by a
factor of seven, representing a growth factor of five for kerosene after

factoring in improvements to the air transport system’s overall
efficiency; the requirement in 2050 would thus be close to 1 GToe. 

According to oil experts, having peaked at some time around 2030,
the level of oil production in 2050 should be approximately 3,5 GToe,
i.e. more or less its 2000 level. With a maximum allowance limited today
to 10%, one would obtain 0.35 GToe of kerosene, a level of production
falling very short of forecast needs. 

If we assume favourable arbitration for kerosene at the moment of
refining (with the suppression of the production of “diesel”: gasoil and
fuel), it would be possible to achieve an allowance close to 30%4: the
production of kerosene would thus reach a level of 1 GToe, close to the
estimated need. Refiners and users of diesel however do not seem ready
to favour air transport in this way to the detriment of the other needs;
only a common determination on the part of politicians could institute
such a distribution. Will they be ready to do it? Nothing is less sure. 

Although unsophisticated, this approach highlights the
progressive emergence of a shortage of oil kerosene in the years
2040-2050 and the inevitable impact on air transport if nothing is done
in the meantime to mitigate the effects. 

The analysis makes a case for the creation of a new aviation fuel
capable of alleviating the forthcoming shortage in kerosene
produced from oil. For environmental reasons, first generation biofuels
produced from agricultural resources such as sugar or cereals would
seem a tempting alternative; unfortunately, the characteristics of these
products do not enable their use in aeronautics; only synthetic kerosene5

produced from oleaginous plants or other types of biomass would be an
acceptable substitute, but will it be possible to produce it in sufficient
quantities? The first analyses show that this is far from being the case. 

Synthetic kerosene obtained from coal or natural gas constitutes
the most credible alternative today but only the former is available in
sufficient quantities to satisfy the needs of air transport. The production
processes exist and have already been used. However, before
recognising synthetic kerosene as an acceptable substitute, much still
remains to be done: choice of the processes, certification of the product
for use in aeronautics, improvement of production output6, industriali-
sation for high level production, acceptable costs… all in a highly
sensitive environmental context. In particular, CO2 given off during
production will need to be collected and stored by means of processes
that are not yet operational but will undoubtedly be very expensive. 

To conclude, the answer to the question “Should synthetic
kerosene be high on our agenda?” can only be yes and it is high time
we started looking into it!

1. To measure the importance of this, one can note that such an energy level per kg of
kerosene corresponds to the potential contained in 100 m3 water falling from a height of 43 m
or to the kinetic quantity of energy accumulated by a 100 tonne vehicle launched at
110 km/h.

2. The Academy's Dossier 24: Impact of air traffic on the atmosphere; the initials "GToe" mean
Giga Tonnes oil equivalent (109 tonnes or 1012 kg). Civil air transport here represents about
85% of total consumption. 

3. The Academy's Dossier 24: Impact of the air traffic on the atmosphere; this level of growth,
corresponding to an average annual rate of 4%, is corroborated by manufacturers' and
operators' analyses. 

4. Chemical processes could succeed in pushing up this percentage but at the price of invasive,
expensive treatments with detrimental effects to the environment.

5. The term "synthesic kerosene" can be confusing; one should say "substitute fuel for
conventional kerosene" but this is a little long. It is obtained from hydrocarbon matter
transformed by chemical or biochemical means, with the goal of staying as close as possible
to conventional kerosene. 

6. The energy recovered in synthetic kerosene represents between 30 and 50% of the energy
contained in the coal used.



Report of the month

The conclusions of Hubel and Wiesel’s research
revolutionised knowledge on the visual sensory
system, and consequently the functional approach
to vision, with immediate application in terms of
medical treatment for partially sighted persons
and early diagnosis of neurodegenerative
illnesses such as Alzheimer’s.

Background
Any alteration in visual functioning influences

behaviour. Very often this handicap is tackled in
clinical practice by testing the basic visual para-
meters such as visual acuity, colour distinction
and field of vision.

The difficulties expressed by patients include
daily movements and activities, orientation, and
communication with their entourage essentially
via hearing.

Visual handicap is not expressed as a visual
disorder in the first place. This paradoxical
approach to a primary functional alteration draws
attention to the central processing of visual infor-
mation and its behavioural consequences.

Central processing of
visual information

The aviation world provides an
excellent model for the study of this
cognitive component due to the use
of sophisticated visual aids. During
night flight, for instance, pilots have
access only to degraded images of
their environment and cognitive
processing of visual information is
crucial. Perception in this case is
directed towards the expected infor-
mation source and the available
signal is interpreted according to its
value in the decision process.
Straightforward analysis of the
available visual signal does not truly
reflect the extent of the complex
mechanisms involved in perception.

Visual aid systems in
night flight

Different technologies are available
to enhance observation capacity
despite surrounding obscurity.
- Night vision binoculars

These provide a limited field of
vision of around 40°, black and
white images, low contrast and
limited resolution. The observer
must develop mechanisms to
interpret such signals and to change
their own acquisition strategies.
- Infrared imagery

This sensor is sensitive to a range
of wavelengths from the electroma-
gnetic, and not the light, spectrum.
The appearance of objects resulting
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from this transformation into the
radiation spectrum can be even
further removed from natural condi-
tions than that provided by night
vision binoculars. In infrared
images, warm zones are highlighted
in terms of brightness, with no
colour differentiation. The brain
must therefore readjust in order to
assimilate the arrangement of
contrasts defining the shapes of
objects in space.

Consequences on
perception of shapes

Scientific literature remains vague
as to the perceptive mechanisms
underlying the maintenance of visual
performance in such circumstances.
The functional capacities that can be
retrieved by adaptative mechanisms,
as well as the conditions for their
development and their limits, consti-
tute a relatively undeveloped theore-
tical domain which remains distinct
from the study of the healthy
observer and the visually impaired
patient.

We carried out an experiment to
analyse the relative importance of
an object’s signal and the environ-
mental context in which it was
placed, within a task of recogni-
tion. It was revealed that healthy
observers clearly recognise (with an
error rate of <0.5%) target objects in
high quality images displayed briefly
(100 ms), by relying exclusively on
the shape of the object, indepen-
dently of the environment in which it
is placed. On the other hand, when
the images lose their clarity and
objects lose their habitual appea-
rance and detail, the overall organi-
sation of the scene helps recognition
of the target object. The more
degraded the image, the more useful
the context. However, repeated
exposure of a healthy observer to
conditions of degraded visual
conditions leads to the develop-
ment of capacities to recognise
target objects independently of
their level of detail and of their
environment. Observers were thus
able to extract characteristic percep-
tive invariables of the shapes of the
target objects.

In natural conditions, the sampling
of the physical environment by the
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Figure 1: Analytical functioning of the visual
system

An innovative procedure for Alzheimer’s disease?

Flying combat aircraft, piloting a space shuttle or maintaining
tactical flight in a helicopter require the use of all sensory
captors, whether visual, vestibular or proprioceptive…
Observations and work carried out with pilots, astronauts and,
by extension, high level sportspersons, and paradoxically of
patients with impaired vision, led to the realisation that in fact
the process of vision followed poorly understood procedures. 

and Corinne ROUMES
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different sensors leads to a necessary
fusion of polymorphic descriptions
into a single three dimensional
reality in order to obtain an orienta-
tion of the body in space at a given
moment. Indeed, the functional
properties of the different sensors
determine the physical components
of the space involved in perception
and these differ from one sensor to
another (electromagnetic rays for
vision, acoustic pressure for hearing,
mechanical pressure or acceleration
for proprioception and balance…) It
is only after fusion of these
disparate and complementary
sensor inputs that the perceived
world attains its multi-component
dimension.

The initial instantaneous stage is
profoundly transformed in night
flight by an extremely degraded
visual sampling as compared to
habitual day conditions in which
vision plays a crucial role. It is thus
necessary to develop new mecha-
nisms for intersensory fusion in
which the visual contribution is
diminished by restricting the
instantaneous sampling zone.

The final phase of interpretation of
a scene is based on knowledge
progressively acquired through
exposure to the conditions of the
milieu: these include the behaviour
models of the different players and
the processes of control of the
activity. In terms of the players, each
identified object is associated with a
varying set of behavioural characte-
ristics (dynamics, potential interac-
tions with the environment, emission
of physical signals, etc.)

The cognitive processes involved
in interpreting an environment and in
adapting final behaviour all include
an anticipatory quality which
enables resources to be saved for
management of connected sensory
information. 

Visual deficiency
It might appear daring to transpose

data collected from a group of pilots

acting in extreme situations,
equipped with sophisticated material
enabling them to pursue their
mission in spite of environmental
conditions, to the case of patients
suffering from a visual impairment
which drastically and permanently
reduces the effectiveness of a major
sensory input in diagnosing the cons-
tituents of space and capacities of
interaction with them. However, this
comparison opens up a new
approach to visual handicap which
is not limited to modifying the
sensor or the connected visual
system but includes the final inter-
pretation of the information in an
intersensory context. It is a percep-
tive approach to handicap which
goes beyond the classical sensory
approach. The main advantage of
this approach is to open up new
avenues for therapy and/or to
propose a theoretical framework for
a practice that has been validated by
experience. A series of proposals
illustrate the field of action of this
approach.
• The assessment of visual capaci-

ties on the basis of “natural”
images – i.e. in which the objects
present are not isolated in an
empty field of vision but form an
integral part of a scene with
coherent organisation – is an
essential prerequisite in order for
the observer to make use of the
reciprocal influence exerted by the
object and its environment on the
interpretation of shapes. In natural
visual conditions, the visually
impaired person not only interp-
rets the internal contrasts of the
shape but also the perceptive envi-
ronment in which the object is
placed.

• In order to re-educate the handicap
it is necessary to take into account
both the development of visual
adaptation capacities (so as to
progressively interpret the spatial
arrangement of unusual contrasts
to describe shapes) and the proper-

ties of this perceptive flexibility. Critical
objects must be placed in their physical envi-
ronment with a certain consistency and the
observer exposed to them repeatedly in order to
stabilise the new specific visual representations
of the object’s descriptive input signal.

• New strategies must be developed for acquiring
information so as to optimise residual percep-
tive capabilities. Often this is a case of control-
ling direction of the eyes or of the head in order
to encourage the retinal projection of the
relevant elements on zones with optimal
sensory capacities. These adaptive strategies
generally fly in the face of ingrained behaviour
patterns reinforced since childhood which are
associated with the intrinsic properties of the
visual sensor. Consolidation is thus very
gradual.

• It is also necessary to reconsider the processes
monitoring the activity and identify pointers to
help the remaining visual capacities to validate
the different steps of the finalised interaction
with the dynamic environment. Treatment of
the visually impaired must, in this sense, be
integrated into an interactive context in which
familiar elements can be found and used in the
motor organisation.

• Lastly, verbal communication with the
entourage must also be encouraged in order to
compare and contrast individual representa-
tions of the scene so as to correct possible
errors of interpretation on the part of the
patient.

Extension applied to the
Institution Nationale des Invalides

When in 2003 France’s Institution Nationale
des Invalides elaborated its establishment project,
much reflection went into the evolution of patho-
logies presented by its users. As a result a “neuro-
sensory-cognitive” ward was set up, acting on
cognition via sensory inputs.

 EXPERTISE IN AERONAUTICS
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Figure 2: Astronauts on a mission
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Cognition involves attention,
perception, memory, reasoning,
judgement, imagination, thought and
speech mechanisms. Its basic principle
involves coding, stocking, accumula-
ting and retrieving information.

This information is captured by
the sensory organs: eye, ear,
proprioception, taste, touch, smell,
in which balance also plays a part.
In order to access quality informa-
tion, the sensory organs must be as
fully functional as possible.

The ultimate aim is to develop
neurocerebral shunts which have the
effect of delaying the impact of
neurodegenerative illnesses, in
particular the different forms of
Alzheimer’s disease, enabling the
patient to carry on an independent
life.

A detailed protocol and methodo-
logy for the diagnosis, treatment and
follow up of neurodegenerative
illnesses such as Alzheimer’s was
thus set up at the Institution

Nationale des Invalides which caught the attention
of France’s Health High Authority.

Conclusion
To sum up, medical exploration resources

designed to ensure pilots’ safety in the execution
of their mission provided elements for the
treatment of patients suffering from a visual,
and by extension a neuro-sensory-cognitive,
handicap.

The final phrase could be biblical: “The
richest (functionally) shall share their
knowledge with the poorest (functionally)”.
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Following the change in the composition of
the board of governors, fellow member
Jean-Claude Chaussonnet has agreed to
assume the responsibility of secretary
general. I am delighted to wish him all the
best in carrying out this task.
As expected, 2008 is shaping up to be as
busy as 2007, with the Academy extending
its activities to embrace a more European
dimension, consolidating its relations with
the European Union and reinforcing its
national and local actions. 

Report on the Galileo
programme for Grand Toulouse
The Academy was commissioned by the
Greater Toulouse Agglomeration
Community to draw up a study on the
possible role of the latter in setting up the
Galileo programme. Based on conclusions
and recommendations from the recent
conference on Galileo organised jointly by
the Academy and ESA at Toulouse’s Cité de
l’Espace, this report was submitted to the
Agglomeration Community in December.

MEDES: Inauguration of the First
Human Centrifuge
Fellow member Dr J. G. Mouchard
represented the Academy at the
inauguration, on 20 December 2007, at the

Claude BECHET
Outgoing Secretary General of the Academy,
former Air France Captain

A very handsome book
by Michel Polacco:
“L’aviation autrefois”
looks back, by means of
400 illustrations over
165 pages, on the
fascination of the first
kilometre “in the air”,
the first crossings, the
first round the world
flight, including the
excesses and failures of the history of aviation.

These books are available for consultation 
in our documentation centre, please contact

Patricia Arquellada (05 34 25 03 80 -
documentation@anae.fr).

Members’ publications
An exhaustive study on the “Loire
130” by Lucien Morareau, with the
participation of Michel Ledet, was
published recently by Éditions Lela
Presse, collection Profils Avions
N°11. 

Over 3000
contacts
established
over many
years and a
host of photos
result in this
unique portrait
of the famous
seaplane.

The aim of this initiative, launched
by the Academy’s Education-
Training commission, is to bring
together engineers and managers
from the aerospace sector to
exchange experiences and pool
knowledge on the major
technological challenges facing the
profession.

The main goals will be to facilitate
comprehension and communication
between all actors and encourage
exchanges between firms of all
sizes, research centres etc.

These meetings will be focused on
8 topics:  
• Materials and structures 
• Aerodynamics and acoustics 
• Electromagnetic compatibility 
• Avionics 
• Sensor technology 
• On board energy 
• Integration of human factors 
• Safety and security

32 thematic workshops lasting
three hours each will be spread
over 4 half days, with a maximum
of 30 participants in order to
encourage high level interaction.
These sessions will be chaired by
experts renowned in their fields.

On the model of the Entretiens de
Bichet, preparatory texts will be
printed prior to the event.

This national event organised by
the Academy is benefiting from the
technical and organisational
support of the Collège de
Polytechnique. 

“Les Entretiens de
Toulouse”
Exchanges on strategic
and technological issues
in the field of aerospace 
15 & 16 April 2008,  ISAE
(SupAero site) Toulouse

Jean-Claude CHAUSSONNET
Incoming Secretary General of the Academy,

former General Manager Airbus France

Space Clinic at Rangueil hospital in
Toulouse, of the first ever human
centrifuge, developed and installed by ESA
in the MEDES Institute for space medicine
and physiology. 
Living and working in zero gravity for long
periods can have a huge physiological
impact. Research is therefore underway to
prevent these negative effects. Currently the
most promising preventive solution consists
of providing conditions of artificial gravity
for the organism. This short-armed
centrifuge was developed to recreate
apparent gravity in experimental conditions. 
In the future, this method could be used on
board interplanetary space vessels.

Public session
The Academy’s next public session will be
held on 7 February 2008 at the Salle du
Sénéchal in Toulouse.
From 2.30 pm on, three public lectures will
be given by Daniel Guedalia, research
director at CNRS, Bernard Pestel, director
of IFURTA and Academy member, and
Denis Parenteau, president of the
Association du Musée Air France and
Academy member. At the end of the
afternoon a film by Jean Tensi will be
projected, describing French wind tunnels
over the years.

For more information on this event
or to register: 

www.entretienstoulouse.com 
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D’AIR ET D’ESPACE: LECTURE CYCLE 2008
History and perspectives of the conquest of the sky as recounted by
specialists from the Academy and the aerospace world

29 Jan SPACE IN THE 21st CENTURY
Gérard BRACHET, vice-president of the Academy and president of its space commission, 
president of the United Nations Committee for the peaceful uses of space

26 Feb DO ENVIRONMENTAL CONSTRAINTS SIGNIFY THE DECLINE OF AIR
TRANSPORT?
Pierre SPARACO, vice-president of the Academy, former chief of the
European bureau of Aviation Week and Space Technology

25 March EUROPE EXPLORING THE UNIVERS
Marius LE FEVRE, Academy member, former director of
ESTEC

29 April AUTOMATION ON BEHALF OF AIR TRAFFIC
CONTROLLERS
Jacques VILLIERS, Academy member, ingénieur
général de l’Aviation civile

27 May WHO DOES THE MOON BELONG TO?
Armel KERREST, Academy member, professor at the Université de
Bretagne occidentale, member of UNCOPUOS

24 June GENERAL AVIATION: IN DANGER OF EXTINCTION?
Claude LELAIE, director of flight safety at Airbus 

30 Sept SCIENTIFIC ASPECTS OF THE GALILEO PROGRAMME
Felix PEROSANZ, engineer at CNES, membre of GRGS

28 Oct PILOTS AND MEDICAL EXPERTISE
Dr Jean-Georges MOUCHARD, Academy member, director of the Toulouse Centre
d’expertise médicale du personnel navigant 

25 Nov FLIGHT TESTING OF THE A380 
Jacques ROSAY, head test pilot, Airbus

In 2008, the Academy will
celebrate its 25th anniversary
Since the Academy’s creation,
the City of Toulouse has
consistently supported its
activities, which is one reason
why the Academy decided to
organise a lecture cycle at the
Toulouse Médiathèque.
In general, 2008 will be a
moment of calm compared with
2007, marked by the 50th

anniversary of the space era,
and 2009 with its various
centenaries: the crossing of the
English channel, the creation of
SupAéro, etc).
Given the success of the past
years, the cycle will continue in
2008, attempting to present
some of the essential themes
facing the aerospace world
currently.

Georges Ville, president

Programme 2008
The last Tuesday of each month at 6 pm in the Grand auditorium, Médiathèque José Cabanis, Toulouse

RAeS lecture cycle 
We are pleased to announce the forthcoming lectures
organised by the Toulouse branch of the Royal
Aeronautical Society. These lectures take place in the
Airbus symposium room* at 6 pm.
12 March Space Tourism

Alex TAI, Virgin Galactic; Christophe BONNAL,
CNES; Hugues LAPORTE-WEYWADA, Astrium

16 April AMDAR - Weather Information from commercial
aircraft in Europe
Stewart TAYLOR, UK Met Office, Exeter

21 May The Great European Aviation Expansion in 1908
Claudius LA BURTHE, Airbus, Air and Space
Academy

18 June Airborne Separation Assistance Systems
(ASAS) and their use in Cruise Climb and other
Fuel Efficient Procedures
Capt Philip HOGGE, ex British Airways/IATA

The annual society dinner will take place on 27 June 2008
at Château de Larroque, near Toulouse.
For more information on these events: 
www.RAeS-Toulouse.org

COSPAR 2008
37th Scientific Assembly of the Committee on

Space Research and Associated Events 
50th Anniversary Assembly

13-20 July 2008, Montreal, Canada
Contact: COSPAR Secrétariat

Tel: +33 1 44 76 75 10 
cospar@cosparhq.cnes.fr

For further information:
http://www.cospar2008.org/ *If you have no Airbus badge please contact:

Pass@RAeS-Toulouse.org ou 06 03 85 28 82

Conference on Risktaking
4-6 February 2008, IAS Toulouse

The colloquium will be based around three
themes: managing, understanding and controlling

risk. Risk-taking operators will come and talk
about their real life experiences. We will take

stock of current knowledge on risk taking as well
as looking at educative and other actions and the

controlling of associated risk.

For more information: www.anae.fr
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