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Visualisation system in an aircraft

Reference to related applications

This application claims the benefit of the filing date of German Patent Application
No. 10 2006 007 285.5 filed February 16, 2006 and of United States Provisional
Patent Application No. 60/774,154 filed February 16, 2006, the disclosure of which

applications is hereby incorporated herein by reference.

Technical Field

The present invention generally relates to the technical field of equipment installation
in an aircraft. In particular, the invention relates to a visualisation system in the
passenger cabin of an aircraft, by means of which visualisation system data relating
to informing, instructing and entertaining passengers can be visually presented, as-
can graphic effects. Furthermore, the invention relates to an aircraft equipped with a

visualisation system according to the invention.

Background to the invention

Long-distance flights over several hours can frequently be lengthy and monotonous,
which is why in older types of large-capacity passenger aircraft only a few monitors
or flat-panel monitors are arranged, distributed in the cabin, for entertaining,
instructing and informing passengers. However, these monitors are often arranged

such that only a few passengers have an unrestricted view of the monitors.
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Furthermore, in particular in newer types of large-capacity passenger aircraft, in
particular in first class and in business class, it is common for the backrests of the
passenger seats to comprise small flat-panel monitors, on which the person seated
behind can call up information or view entertainment programs. However, these
monitors are associated with considerable weight, which is of course always

undesirable in the field of aircraft and space technology.

Moreover, both the monitors arranged so as to be distributed in the cabin, and the
flat-panel monitors arranged in the backrests are associated with disadvantages in
that they are very small, and thus due to their size cannot offer passengers the full

experience of a program or feature film when viewed on these monitors.

Presentation of the invention

Based on the disadvantages associated with known information- and entertainment
systems, as described above, it may be a need of the present invention to state a
visualisation system that is less heavy and that can be seen almost equally well from

any seat.

According to a first aspect of the present invention, the need of the invention may be
met by a visualisation system that is specially designed to be used in an aircraft, and
in particular in a passenger cabin. In this arrangement the visualisation system
according to the invention comprises a lining panel that is normally used to line the
passenger cabin. Furthermore, the visualisation system comprises a control unit that
is equipped to process, for the visualisation system, the data intended for visual
presentation in order to provide such data in processed form to the visualisation
system. In order to be able to visually or graphically present information relating to

information, instruction, entertainment, or to visually present graphic effects, the
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visualisation system may further comprise a flexible display by means of which the
lining panel is coated. This flexible display is coupled to the above-mentioned
control unit, which is correspondingly adapted to supply electricity in a targeted
manner to the flexible display, for the purpose of presenting the above-mentioned

information or effects.

According to another aspect, the need on which the invention is based is also met

with an aircraft that comprises the visualisation system according to the invention.

Since the visualisation system according to the invention, or the associated lining
panel, can be fitted to practically any position in the interior of the passenger cabin,
or since corresponding lining panels can also be arranged so as to be distributed
throughout the passenger cabin, the visualisation system can be viewed almost
equally well from any seat. Since the surface of lining panels often comprises special
ornamental patterns or elaborate surface characteristics, it can of course be desirable
for the resulting aesthetic quality of the surface of the lining panels not to be impeded
as a result of it being coated with a display, which is why the display can have a
translucent character so that the display is not visible to the outside even when it is
not supplied with electricity, but instead the surface characteristics of the lining panel

remain visible.

Such a translucent display can, for example, be made from a multitude of light
emitting diodes. In particular the translucent display of the visualisation system can
comprise a multitude of organic light emitting diodes (OLEDs), which can, for

example, be applied directly to the lining panel, in the form of a coating.

As an alternative to the above, the organic light emitting diodes can also be applied

to a transparent flexible substrate as a carrier material, for example a polymer film,
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glass or quartz, which carrier material is then used to coat the lining panel, or which
carrier material is glued onto the lining panel. With the use of flexible displays in the
form of polymer films that are, for example, coated with OLEDs, surfaces that
comprise any desired curvatures can be coated with a display for reproducing
information. Of course the display films can also be laminated onto the surfaces. Due
to their flexibility, their thinness and their light weight, displays that use, for
example, polymer films as a carrier material are ideal for application to convex or

concave surfaces of the cabin interior.

Instead of coating the outside of the lining panel with the display, it is of course also
possible to create an area-shaped recess on the surface of the lining panel and to
embed the flexible display in said area-shaped recess. While the above-mentioned
OLED displays are as a rule very flat, such a design in which the display is
embedded in the surface of the lining panel makes it possible to create an even

surface without any uneven areas worth mentioning.

In the case of organic light emitting diodes (hereinafter referred to as OLED:s), these
can be light emitting diodes made of organic semiconducting polymers or small
molecules that can be produced far more economically than inorganic LEDs. By
arranging a multitude of small OLED:s it is, for example, possible to create a graphic
display as proposed for use in the context of the present invention. As an alternative,
the OLED:s applied to the lining panel can also be used for illumination purposes, for
example in order to create particular illumination scenarios in the aircraft cabin.
Since a display constructed in this way with the use of OLEDs, in contrast to
conventional liquid-crystal display monitors, does not need background illumination,
the display can be designed so as to be translucent, which in the context of the
present invention is desirable so as not to negatively affect the surface characteristics

of the lining panel. Apart from this, the fact that no background illumination is
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needed has a positive effect on the weight of the display so that considerable weight

can be saved when compared to conventional liquid-crystal display monitors.

A display produced with the use of OLEDs further features a large angle of view
region of up to 170° and a fast switching speed, so that a display produced in this
way is suitable to reproduce moving images. Furthermore, if they are made as coated
films, OLED displays are thin and flexible so that they can also be used on curved

surfaces as they occur throughout the passenger cabin region.

Due to the flexible nature of displays with OLEDs, in particular lining panels in the
curved cabin ceiling region of a passenger cabin can be coated with a display
produced with the use of OLEDs so that on the ceiling of the aircraft cabin certain
scenarios can be produced by means of the displays, which scenarios simulate, for
example, the open sky or similar, as a result of which scenarios passengers can enjoy

a unique flight experience.

According to a further aspect of the invention, the visualisation system comprises a
server computer or central computer that is equipped with a storage unit in which a
multitude of different applications, entertainment media or graphic effects can be
stored, which can be presented or played on the display of the visualisation system.
To this effect, by accessing the applications stored in the storage unit, the server
computer provides image data to the control unit, which in turn converts this image

data to corresponding control signals.

In order to convert the image data to control signals, the control unit can, for
example, comprise at least one display controller with a microprocessor, which
recalculates the image data that has been provided by the server computer to form a

matrix scheme that may be used as a basis for supplying electrical current to the
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display. In this arrangement each display controller has an ID of its own so as to be
able to be identified and addressed by the server computer so that the display
controllers can by fed with (image-) data by the server computer. In this
arrangement, recalculating the image data to form a matrix scheme takes place by
means of the microprocessor, because the individual organic diodes of the display are
arranged in a corresponding manner in a line-column matrix so that a specific line
number or column number can be allocated to each individual diode, which diode

emits a coloured light when a voltage is applied.

Since it is not always desirable to display the same information or the same graphic
effects on each display, a particular group of displays or lining panels can have a
display controller of their own allocated to them. In this case, apart from its
functionality to control the display, the display controller can also have a further
functionality that makes it possible to address the server computer in order to select a
particular application by means of the display controller, which application is to be

displayed on a group of lining panels or on the displays fitted to said lining panels.

Since, in particular in the presentation of entertainment programs such as feature
films or animation for entertainment purposes, moving images have to be visually
presented, each display controller is coupled to the server computer by way of a data
bus that is equipped to implement or ensure real-time data transmission. Such a data
bus can, for example, be a network system, for example the Airbus CIDS cabin
management system, which can be installed as a central control unit in an aircraft. To
provide multimedia contents, the system can be designed as a streaming solution.
Normally this cabin management system controls important cabin functions and
handles the display of status information for passengers and the crew, and can thus

without major modifications be used to transmit image data.
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For the purpose of inputting information the OLED display can comprise a touch
screen functionality. In this way a user can make a selection of objects by touching

the display.

The server computer required for the visualisation system can be implemented as
part of an existing computer in the aircraft, or as a separate computer (high-
performance hardware). In this arrangement the central computer is integrated into or
connected to the network of the aircraft, such as for example into or to the CIDS, in
order to make it possible to use flight data in various applications. The display
controller can be designed as a streaming client in order to process the information

provided by the server.

With the visualisation system according to the invention various types of information
can be presented in the passenger cabin, information such as, for example, flight data
and travel data, entertainment information, geographic information or illumination
scenarios. For example, by accessing a GPS application, information relating to the
distance and direction of geographic or astronomical situations can be presented so

that flight passengers are always graphically informed about their actual position.

Generally speaking, the range of possible applications that can be presented on the
displays is vast, so that below only some options are mentioned by way of examples.
For example, graphic effects to present a sky, for example with clouds and the
influence of the effects of light and shade, can be generated so that the visual
impression of the cabin can be widened and the impression of an open space is
generated, which can lead to a visual opening-up of the entire aircraft structure.
Furthermore, particular times of day can be simulated, for example to actively
counteract the effects of jetlag. Furthermore, flying objects or celestial objects, for

example, aircraft, birds or stars, or unrealistic situations to entertain passengers, for
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example the animation of a window cleaner, can be visually presented, which can
contribute to passengers' entertainment and to passing the time so as to make a flight
less monotonous. Furthermore, various illumination scenarios can be presented with
the displays in order to, in a positive manner, act on passengers' frames of mind.
Finally, of course general flight information can also be displayed, such as, for
example, flight altitude, speed and distance; seat numbers, safety information;
information relating to emergency exits; information relating to onward flight
connections, depending on the particular passenger seated close to the visualisation

system concerned.

Since sooner or later aircraft manufacturers will produce blended wingbody aircraft
that will no longer have any windows but instead a far wider cabin, the effect of
artificially created windows, window strips and any imaginable window shapes is
particularly interesting because otherwise the passenger gains the impression of
being seated in a completely closed space, which in flight can lead to a state of
anxiety. In order to counteract this, by means of the invention, the interior linings of
the passenger cabin can be coated with flexible displays on which the view from the
cabin is artificially simulated so that a passenger gains the impression of actually

looking out of a window.

By arranging the translucent flexible displays preferably on the cabin ceiling panels,
a positive effect can be achieved in that passengers can enjoy the graphic effects, for
example of a feature film shown on the displays, while lying down, which can

contribute to the best possible passenger relaxation.
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Brief description of the drawings

Below, the present invention is explained by way of an example with reference to the
enclosed drawings. It should be emphasised that the embodiments of the invention as
shown in the figures explain the invention merely by way of an example and should
in particular not be interpreted in any way as limiting the scope of protection. The

following are shown:

Fig. 1  athree-dimensional view of a passenger cabin whose ceiling comprises a

visualisation system according to the invention;

Fig.2  asystem overview of the visualisation system according to the invention;

Fig. 3  two different options for fitting the flexible displays; and

Fig. 4  the basic design of an OLED light emitting diode.

Description of exemplary embodiments of the invention

Fig. 1 shows a view of the interior of a passenger cabin 8. The passenger cabin 8 is
shown diagrammatically without any interior equipment components such as, for
example, seats. The passenger cabin 8 is laterally delimited by lining panels 1 in
which aircraft windows 9 are fitted at regular spacing. Towards the top the passenger
cabin 8 is delimited by a cabin ceiling in the form of three fitting panels 1 that abut
against each other at their front faces. In the transition region between the lateral
linings 1 and the cabin ceiling there are hatracks 7, which for the purpose of these

explanations are shown diagrammatically only.
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As shown in Fig. 1, in the region of the cabin ceiling the lining panels 1 comprise
translucent flexible displays 10 on which various visual effects or for example
entertainment media can be played, as will be explained below with reference to the
additional figures. Due to their flexibility the displays 10 can easily be made to
match the concave form of the cabin ceiling. For example, passenger information
such as, for example, seat numbers or information relating to emergency exits can be
shown on the displays 10. Likewise, by means of the displays 10, reproductions of
the sky can be generated so as to convey the impression of an open space, which can
result in visually opening up the aircraft structure. Fitting the displays 10 to the cabin
ceiling panels 1 can in particular be advantageous in that passengers can in a very
relaxed state look at the displays 10 in a reclined position, with their seat rests in
their downward position 1, and can enjoy in complete relaxation the impressions that

the displays 10 are able to provide.

Fig. 2 shows a system overview of the visualisation system according to the
invention. As shown in Fig. 2 the visualisation system according to the invention
comprises several lining panels 1, each being coated with a display 10. Furthermore,
the visualisation system also comprises a control unit 3 that can, for example,
comprise a server computer 4 and a multitude of display controllers 5. To provide the
ability for the visualisation system to present certain information, entertainment
media or graphic effects, the individual lining panels 1 are coated with translucent
flexible displays 10. Such coating can, for example, be implemented by direct
coating of the lining panels 1 with a multitude of organic light emitting diodes. As an
alternative to this, coating can be implemented with the use of a film that is coated

with OLEDs in columns and rows, as shown in Fig. 3.
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As shown in Fig. 3, one option of coating the lining panels consists of simply gluing
the displays 10 in the form of a flexible film to the underside of the lining panel 1, as
shown in the middle diagram of Fig. 3. As an alternative to the above, it may be
advantageous to form an area-shaped recess 2 in the lining panel 1 in order to embed
the translucent display 10 therein so that an essentially flat surface is created (top

diagram of Fig. 3).

As shown in Fig. 2, each individual translucent flexible display 10 is coupled to the
control unit 3 in order to cause the display 10 to present the desired information,
which can, for example, be stored in a storage unit on the server computer 4. In order
to be able to present the image information, which is stored on the server computer 4,
by means of the lining panel 1 that has been coated with OLEDs, a display controller
5 is connected between the display 10 of the respective lining panel 1 and the server
computer 4, which display controller 5 recalculates the image data provided by the
server computer 4 to create a matrix scheme, so that, depending on this matrix data,
electrical current can be applied to the OLEDs that are arranged on the lining panel 1

in columns and rows.

As shown in Fig. 2, several display controllers 5 can be connected to the server
computer in order to be able to separately address the displays 10 of individual lining
panels 1, and in order to be able to provide said displays 10 with various image data.
In this way various types of information data, entertainment data or graphic effects

can be presented on the displays 10 of different lining panels 1.

In this arrangement the individual display controllers 5 are thus coupled to the server
computer 4 by way of a data bus 11, which is able to ensure real-time data
transmission so that presentation of moving images is possible without any jerking or

delay.
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As shown in Fig. 2, the server computer is incorporated in the network system 6 of
the aircraft, which network system 6 can, for example, be the Airbus CIDS cabin

management system, which is installed as a central control unit in Airbus aircraft.

Finally, with reference to Fig. 4, the function of a display coated with OLEDs is
described. For example an organic dye provides the key to the function of OLED:s.
This dye has various states of excitation. If an electron coincides with a hole in the
dye, an excited state may be created, from which a photon (light particle) can be
emitted. The dye can also be excited by light, which can, for example, result in

fluorescence.

The excited states are generated in a thin film 13 of the dye. Electrical current flows
through this film 13 in the following manner: excited electrons on one side are fed to
holes in the other side of the anode 16 by way of a metal cathode 12. The electrons
and holes move into the dye 13, meet, and form excited states. In this process,
typically, a voltage of approximately 5 to 10 volt is present between the metallic
cathode 12 and the transparent anode 16. When the electrons "fall" into the holes
(recombination), the desired light is emitted through the transparent substrate 17,
which can, for example, be a film. The colour of this light depends on the energy

released during this process.

In addition, it should be pointed out that “comprising” does not exclude other
elements or steps, and “a” or “one” does not exclude a plural number. Furthermore, it
should be pointed out that characteristics or steps which have been described with
reference to one of the above exemplary embodiments can also be used in

combination with other characteristics or steps of other exemplary embodiments
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described above. Reference characters in the claims are not to be interpreted as

limitations.
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CLAIMS
1. A visualisation system in the passenger cabin (8) of an aircraft,

comprising:
- a lining panel (1) to line the passenger cabin (8); and
- a control unit (3);
wherein the lining panel (1) is coated with a flexible display (10) that is
coupled to the control unit (3) which, for the purpose of presenting information, is

adapted to supply electricity in a targeted manner to the display (10).

2. The visualisation system of claim 1,

wherein the flexible display (10) comprises a multitude of light emitting diodes.

3. The visualisation system of claim 2,
wherein the flexible display (10) comprises a multitude of organic light

emitting diodes.

4. The visualisation system of claim 3,

wherein the display has a translucent character.

5. The visualisation system of claim 3,
wherein the lining panel (1) is directly coated with the organic light emitting
diodes.

6. The visualisation system of claim 3,
wherein a film (17) is glued onto the lining panel, which film (17) in turn

comprises a coating of organic light emitting diodes.
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7. The visualisation system of any one of the preceding claims,
wherein the lining panel (1) comprises on its surface an area-shaped recess (2)
into which the flexible display (10) is embedded.

8. The visualisation system of any one of the preceding claims,

wherein the lining panel (1) is designed as a ceiling panel.

9. The visualisation system of any one of the preceding claims, further
comprising:
- a server computer (4) with a storage unit,
wherein the server computer (4), by accessing applications stored in the storage

unit, provides image data to the control unit (3).

10. The visualisation system of any one of the preceding claims,

wherein the control unit (3) comprises at least one display controller (5) with
a microprocessor, which recalculates the image data that has been provided by the
server computer (4) to form a matrix model that is used as a basis for supplying

electrical current to the display.

11. The visualisation system of any one of the preceding claims,
wherein a group of lining panels is allocated a display controller (5) of its
own in order to generate a contiguous visual presentation on the group of lining

panels.

12. The visualisation system of claim 10 or 11,
wherein each one of the display controllers (5) is coupled to the server
computer (4) by way of a data bus that is adapted to implement real-time data

transmission.
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13. The visualisation system of claim 12,
wherein each display controller (5) is adapted to request and receive, for the

group of lining panels, individual application data from the server computer (4).

5
14. An aircraft comprising a visualisation system according to the invention
of any one of claims 1 to 13.
15. The use of the visualisation system of any one of claims 1 to 13 in the
10 passenger cabin (8) of an aircraft.
16. The use of a flexible display to coat a lining panel in the passenger cabin

(8) of an aircraft for the visual presentation of graphic effects.

15
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Claims Nos.: 16

Claim 16 is unclear because a flexible display "for the presentation of
graphic effects" may be a static display, for lack of a definition of a
controller driving the display. Hence the claim is broader than
justified by the content of the remaining application (Article 6 PCT,
see PCT Guidelines, 5.55) and a meaningful search is not possible.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which led to the Article 17(2) declaration be
overcome.
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Box il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |—_—| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. [l Claims Nos.: 16
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. I:] Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muttiple inventions in this international apptication, as follows:

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

[

. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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