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(54) Title: WIRELESSLY CONTROLLABLE ELECTRICAL FUNCTIONAL UNIT FOR AN AIRCRAFT

(54) Bezeichnung: DRAHTLOS ANSTEUERBARE ELEKTRISCHE FUNKTIONSEINHEIT FUR EIN LUFTFAHRZEUG

y/

(57) Abstract: The subject matter of the
invention is an aircraft having a plurality
of interchangeable, wirelessly controllable
electrical or electronic functional units (3)
which are provided for use by passengers
and which are associated with a seat (1)
or group of seats, and having a plurality
of installation sites (2) for said functional
units, wherein each installation site 1is
associated with one seat (1) or group of
seats. According to the invention, the
following features are provided: a) the
functional units (3) are removable parts
which can be installed and uninstalled
or replaced during maintenance work
without forfeiting the operational approval
of the aircraft; b) each functional unit
has a device (6) operating in a contactless
1 manner in the form of an RFID reader
for the identification of the installation
site (2) of said functional unit, and a
device for the wireless transmission of the
identified installation site to, and storage
in, a database of the aircraft; ¢) an RFID
tag is associated with each installation site
and contains information readable by the
RFID reader (6) identifying the associated

seat (1) or group of seats.
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(57) Zusammenfassung: Gegenstand der Erfindung ist ein Luftfahrzeug, mit einer Mehrzahl von untereinander austauschbaren,
drahtlos ansteuerbaren elektrischen oder elektronischen Funktionseinheiten (3), die zur Benutzung durch Passagiere vorgesehen und
einem Sitz (1) oder einer Gruppe von Sitzen zugeordnet sind, und einer Mehrzahl von Einbauorten (2) fiir diese Funktionseinheiten,
wobei jeder Einbauort einen Sitz (1) oder einer Gruppe von Sitzen zugeordnet ist. Erfindungsgemal sind folgende Merkmale vorge-
sehen: a) die Funktionseinheiten (3) sind Removable Parts, die ohne Erl6schen der Betriebsgenehmigung des Luftfahrzeugs im Zuge
von Wartungsarbeiten ein- und ausgebaut bzw. ausgetauscht werden kdnnen; b) jede Funktionseinheit weist eine als RFID-Reader
ausgebildete beriihrungslos arbeitende Einrichtung (6) zum Identifizieren ihres Einbauortes (2) auf, sowie eine Einrichtung zur draht-
losen Ubermittlung des identifizierten Einbauortes an und Speicherung in einer Datenbank des Luftfahrzeugs; ¢) jedem Einbauort
ist ein RFID-Tag zugeordnet, der von dem RFID-Reader (6) auslesbare Informationen enthilt, die den zugehorigen Sitz (1) oder die
Gruppe von Sitzen identifiziert.
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WIRELESSLY CONTROLLABLE ELECTRICAL FUNCTIONAL UNIT FOR
AN AIRCRAFT

The invention relates to an aircraft, having a
plurality of wirelessly controllable electrical or
electronic functional units which can be interchanged
with one another, are intended for use by passengers

and are associated with a seat or a group of seats, and

having a plurality of installation locations for these

functional units, with each installation location being

associated with a seat or a group of seats.

The electronics, in particular entertainment
electronics, onboard a passenger aircraft are becoming
evermore complex. For example, it 1s now standard
practice that individual audio and/or video content can
be called up at every seat, at least in the first class

P

and business class of passenger aircraft. Corresponding

functional units must accordingly be 1ndividually
controllable, and it must be possible to feed them with

different content.

The invention is based on the object of providing an

P

aircraft of the type mentioned initially which can be

equipped with such functional units with little effort,

during installation and malintenance.

This object is achieved by the following features:

a) the functional units are removable parts which
can be 1installed and removed and/or replaced
without cancellation of the operating clearance

of the aircraft during maintenance work;

b) each functional unit has a device which operates

in a non-contacting manner and 1s 1n the form of

an RFID reader, for identification of 1ts

installation location, as well as a device for

wlreless transmission of the identified
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installation location and storage 1n a database

in the aircraft;

c) each installation location has an associated RFID
tag which contains information which can be read
by the RFID reader and identifies the associated

seat or the group of seats.

First of all, some of the terms used in the context of

the invention will be explained.

An electrical or electronic functional wunit 1s any
group of components which, as an entity, can carry out
a specific function, for example control or monitoring

functions, input and output of data, 1n particular

audio and/or video data or the like.

The functional unit is wirelessly controllable. This
means that it can wirelessly receive and/or transmit

(preferably by electromagnetic radiation) control

and/or monitoring signals and/or input data and/or data

to be output (for example audio and/or video data) .

The functional unit is a removable part. Thilis term in
aviation law means a unit which can be installed and
removed and/or replaced without cancellation of the
operating clearance of the aircraft during maintenance
work. These are therefore functional units and

assemblies which do not fall within the category of so-

called required equipment in accordance with the EASA

Certification Specification, Subpart F. They are
preferably cabin entertainment units, which are used
for entertainment and/or information for passengers.
They are particularly preferably so-called passenger

entertainment devices which are installed 1n the

vicinity of a passenger seat, 1n particular functional
units which allow audio and/or wvideo data to be output

and furthermore preferably have a screen (display).
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According to the invention, the functional unit has a
device for identification of the installation location
in the aircraft. This means that, after the functional
unit has been installed in the aircraft, the precise
installation location can be determined and can be

transmitted electronically to a local database of the

functional unit or preferably to a central database in

a computer in the aircraft.

The invention makes it possible to associate electrical
functional units with  one specific installation
location without any problems after installation 1in an
aircraft, and to be controlled wirelessly, in a
specifically tailor-made fashion at this installation

location, as well as receiving control commands

therefrom.

go—
—

The installation of wvideo on demand systems onboard

aircraft, which has now become standard practice,
requires that every video display at a seat or possibly
at a group of seats can be fed individually with
content from a central audio/video serxrver. In the prior
art, it 1is normal practice to lay both an electrical
power supply and signal cables, which are connected to
the corresponding server, to each seat for this

purpose, via which the command/data interchange can

take place with the audio/video server. This wiring

involves an extremely high level of complexity.

Fundamentally, it is admittedly already known in the
prior art for wireless data networks to be installed 1in
aircraft, such as Ethernets or WLANs. In contrast €O

fixed wiring, precise identification of the functional

unit in the wireless network is required  for
communication via a wireless network. Each unit within
a wireless network based on the Internet Protocol has a
specific MAC address. However, this does not correspond
to a corresponding installation location 1n the

aircraft, in particular for example not with a specific



15

20

25

30

35

CA 02679161 2009-08-24

4

geat number. When a passenger 1n seat Z2ZA requests a
specific film, this must be transmitted via the
wireless network to the display at the appropriate
installation location. This does not directly

correspond to the MAC address of the associated

display.

The device according to the invention for
identification of the installation location 1in the
sircraft allows each functional unit to be associated

P
p—

by means ot its MAC address with a specific

installation 1location (for example seat number), and
therefore allows unambiguous addressing of this
functional unit in the wireless network on the basis of
the installation location.

F
—

The device for identification of the i1nstallation

location in the aircraft operates in a non-contacting
manner. This means that there 1is no need for any
mechanical contact to be made to 1identify the

installation location.

The device for identification of the i1installation

location 1in the aircraft has at least one RFID tag

(Radio Frequency Identification Tag) and at least one
RFID reader. The RFID reader 1is associliated wilith the

functional unit, and at least one RFID tag 1s

ascociated with the ingtallation location.

Therefore, 11 thais embodiment, each installation

location (for example a seat) has an associated RFID

tag. These components, which are known 1in the prior
art, are passive components which, 1n particular, do
not require their own power supply. For example, on
installation of a seat, the seat number can be written
to the associated RFID tag at the intended installation

location of the associated entertainment display.
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The functional unit has an active RFID reader. After
installation or replacement of a functional unit such

as this, this reader 1is activated and reads the

agsociated seat number from the RFID tag. The MAC
address of the functional unit can now be associated
with the corresponding seat number 1in an external
database (for example in the audio/video server 1in the
aircraft), as a result of which this functional unit

can now be specifically controlled via its seat number.

The activation of the RFID reader can optionally be

gr——
p—

initiated automatically by the installation process ot

the functional unit, or else manually, for example by

operating an appropriate apparatus or a switch or

pushbutton on the functional unit after 1ts
installation. Tt 18 likewise possible, after

installation/replacement of functional wunits, for the

RFID readers of all the functional units or of some ot
the functional units to be activated centrally wvia the
wireless network, with the associated seat number of
the RFID tag being read in this manner, and associated

with the MAC address of the functional unit.

By way of example, instead of RFID tags and readers,
barcodes or other optical codes and corresponding
readers can also be used within the scope of the

invention.

Within the scope of the invention it 1s preferable for
the functional unit to be wirelessly controllable via a
WLAN. In one preferred embodiment, it 1s designed to

output audio and/or video content, 1in particular

preferably has a corresponding display (screen). Within
the scope of the invention, the functional unit may
itself be provided with operating and control elements,

for example it may have appropriate control keys or a

-~

touchscreen. Alternatively, it can be operated by the

user by means of a further separate functional unit,

for example by means of a separate remote control or Dby
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means of a control panel, for example in the armrest ot
the seat, said control panel being separate from the

actual display.

The subject matter of the invention 1s therefore an

aircraft having a plurality of functional |units

according to the invention and a plurality of

installation locations for these functional units. Each
installation location 1s assoclated with a seat or a
group of seats, and the device according to the

invention for identification of the installation

location in the aircraft i1s designed for identification

of the seat or the group of seats where the

corresponding functional unit is 1installed. Each
installation location has an associated RFID tag which

identifies the associated seat or the group of seats.

The aircraft has a memory device (for example an
appropriate memory in the audio and/or video server),
in which the electronic address of each functional unit
(MAC address) 1is associated with a seat or a group of

seats.

According to the invention, it 1is possible for the
corresponding memory device or database to provide a

so-called "live schematic" on a suitable output device

such as a display or printer. This is a self-updating
circuit diagram or a corresponding chart of the
respective current aircraft configuration (seating plan
or the like) with a representation of the respectively
installed removable parts (for example represented by
their MAC address). A live schematic such as this can
be displayed in graphics form, according to the
invention, 1in a simple and clear manner. This 1live
gschematic can be printed out 1n order to carry out a
maintenance  task, for example together with an
associated "jobcard", or can be displayed on a handheld

PC. This allows the maintenance mechanic to carry out a

specific maintenance or repalr operation or

retrospective modification of the installation
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configuration without previously having to tediously
manually determine the precise installation position of
a relevant removable part for this purpose, and having

to verify this after completion of the activity.

One exemplary embodiment of the invention will Dbe
explained in the following text with reference to the

drawing. A seat back 1 has an installation trough 2 for

a display 3 of a cabin entertainment system. An
electrical connecting element 4, via which  the
operating voltage 1is supplied to the display 3, 1s

provided in the installation trough 2.

A passive RFID tag 5 is arranged in the installation
trough 2. When the seat 1is 1installed, the current seat
number 1is written to it, and the seat number of the
installation location or of the installation trough 2

igs therefore stored permanently, as electronic memory

mearls.

The display unit 3 18 designed for wlreless
communication via an aircraft-internal WLAN with other
units, in particular a corresponding audio/video

server. At 6, this has an RFID reader which can be

activated itself wvia the display unit 3 or by remote

control wvia the WLAN from a corresponding central

computer or control panel.

During installation or after replacement of a display 3
(for example after repair or maintenance), the RFID tag

5 in the installation trough 2 comes within range of

the RFID reader 6. Triggered by the installation
process or manually on the display unit 3, the RFID

reader 6 can now be activated in order to read the seat

number from the RFID tag 5, and to pass this wvia the

wireless network to a central computer. The electronic
MAC address of the display unit 3 1s stored 1n a

database in this central computer, together with the
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seat number read from the RFID tag 5. The display unit

3 can now be controlled via its seat number.

Alternatively (for example after installation/
replacement of some or all of the display units 3), the
RFID reading process can be activated centrally,
controlled centrally by a computer, in some or all ot
the display units 3, and the seat numbers that are read

are then passed back to the central computer.

According to the invention, it is therefore possible to

-

remove and reinstall a plurality of displays for

maintenance and/or repalir purposes without having to

worry about the precise association of the display

_— =

Instead of this, after

units with the seats.

F
p—

reinstallation, the current installation location of

the display units 3 1is detected and 1is stored 1in the

central computer in the aircraft. If a passenger 1n a

seat now calls up audio and/or video content from the
central computer, the MAC address of the display unit 3
associated with the corresponding seat number 1is first

of all called up in the database of the central

computer, and the appropriate audio/video content 1s

rhen sent via the wireless network to this MAC address.
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CLAIMS:

1. An aircraft, comprising: a plurality of wirelessly controllable
electrical or electronic functional units configured to be interchangeable
with one another and for use by passengers, each being associated with
a seat or group of seats; and a plurality of installation locations for the
plurality of functional units, each installation location being associated
with a seat or group of seats, wherein: the functional units are
removable such that they can be installed and removed or replaced
without cancellation of an operating clearance of the aircraft during
maintenance, each functional unit comprises (i) an RFID reader
configured to operate in a non-contacting manner to identify an
installation location of the functional unit and (ii) a device configured to
wirelessly transmit the identified installation location for storage in a
database in the aircraft, and each installation location has an associated
RFID tag encoding information which can be read by an RFID reader of a

functional unit and which identifies the associated seat or group of seats.

2. The aircraft of claim 1, wherein the functional units are wirelessly
controllable via a WLAN.

3. The aircraft of claim 1 or 2, wherein the functional units are cabin

entertainment units.

4, The aircraft of claim 3, wherein the functional units are designed

to output audio and/or video content.

5. The aircraft of claim 1, wherein the functional units each comprise
a display.
6. The aircraft of claim 1, wherein the aircraft further comprises a

database in which an electronic address of each functional unit is

associated with a seat or group of seats.
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