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(57) Abstract: The invention relates to an arrangement and a method for addressing equipment (10, 11), especially seat-mounted
electrical equipment (10, 11) in an aircraft cabin (2), wherein each piece of equipment (10, 11) is non-varyingly logically linked to a
transceiver device (21) having a unique identifier (90) and a plurality of transceiver antennae (23) with non-identically oriented antenna
lobes (24), wherein the transceiver device (21) is configured to transmit a signal comprising its unique identifier (90) via each of the
transceiver antennae (23) individually and to receive any signal of a neighboring transceiver device (21) attributing it to the actually
receiving transceiver antennae (23) in order to determine pattern information pairs, and a central instance (50) is configured to collect
the pattern information pairs from the transceiver devices (21) and to compare the pattern information pairs with a stored pattern of
the equipment to identify each transceiver devices' (21) position in the stored pattern. The inventive method relates to the operation

of this arrangement.
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Arrangement and method for addressing and locating

equipment

The invention relates to an arrangement and a method for ad-
dressing equipment, especially seat-mounted electrical equip-

ment, e.g. inflight-entertainment units, in an aircraft cabin.

FElectrical equipment installed in aircraft cabin seats must be
uniquely identified via a so-called addressing system in order
to determine which equipment is installed in a specific seat.
This addressing is required for various purposes, e.g. for as-
signing reading lights to individual seats for on/off control
by the passenger or crew, for assigning passenger call re-
quests to individual seats so that the crew knows which pas-
senger has activated the call, for remote control of seat
functions by the crew such as resetting the equipment to
standard settings and/or for providing personalization to the
passenger at a specific seat by assigning their mobile device
and an application executed thereon to the specific seat the

passenger 1is sitting in.

Current Inflight Entertainment (IFE) and Cabin Management Sys-
tems (CMS) use the so-called wired daisy chain addressing
method to address individual seat equipment. In this method,
the seats installed in one column of a predetermined zone,
e.g. all left-hand windows seats in each row in economy class,
are connected in a daisy chain. The so-called seat-to-seat ca-
bles provide the required power and data feeds to each seat

column.

The central system controller or the zone controller is then
responsible to determine an address for each equipment in-
stalled in a seat in the column, i.e. an allocation of the

equipment to a specific seat and/or seat number. For this, the
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central system controller usually first builds an overall seat
map starting with the first seats in a column and working
through to the last seats in a column on a previous neighbor,
next neighbor methodology. In this process, the unique identi-
fiers of each seat equipment (such as a seat electronic box or
smart in-seat monitor) are collected. Following this, a soft-
ware token is passed down the column, so that the central con-
troller knows which device has the token. A seat number can
then be assigned to said equipment according to a pre-defined

database.

Even though, addressing of equipment is reliably possible with
the wired daisy chain addressing method requires, this method
relies on mandatory data cable connection between the pieces
of equipment to be addressed. These data cables add signifi-

cant weight to the empty weight of an aircraft.

In current developments, at least some of the data-intensive
equipment in an aircraft seat is wirelessly connected to the
cabin management and inflight entertainment system, thus only
a power connection is required. With wireless equipment, how-
ever, the wired daisy chain addressing method can no longer be

applied for addressing the equipment.

Since multiple attempts to create an automated seat map for
wireless cabin systems have failed due to the inability to
uniquely identify the individual locations of the seats relia-
bly, the addressing currently often relies on manual input of
seat locations into the individual smart display units at each
seat, or via QR-Codes generated at each seat and then manual
assignment to the seat map. However, this manual input of seat
locations into the individual smart display units at each

seat, or via QR-Codes generated at each seat and then manual
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assignment to the seat map require a great deal of manual la-
bor, which is both a costly and timely exercise when over 300
seats — as typical for modern aircrafts - are required to be

addressed.

It is thus an object of the invention, to provide an improved
arrangement and method for addressing equipment, e.g. in an
aircraft cabin, which at least in part counter the disad-

vantages of the current state of the art.

This problem is solved by an arrangement according to the main
claim as well as a method according to claim 13. Preferred em-

bodiments are the subject matter of the dependent claims.

The invention thus relates to an arrangement for addressing

equipment, wherein

- each piece of equipment is non-varyingly logically
linked to a transceiver device having a unique identi-
fier and a plurality of transceiver antennae with non-
identically oriented antenna lobes, wherein the trans-
ceiver device is configured to transmit a signal com-
prising its unique identifier via each of the trans-
ceiver antennae individually and to receive any signal
of a neighboring transceiver device attributing it to
the actually receiving transceiver antennae in order to

determine pattern information pairs, and

- a central instance is configured to collect the pattern
information pairs from the transceiver devices and to
compare the pattern information pairs with a stored
pattern of the equipment to identify each transceiver

devices’ position in the stored pattern.
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Furthermore, the invention concerns a method for addressing
equipment, wherein each piece of equipment is non-varyingly
logically linked to a transceiver device having a unique iden-
tifier and a plurality of transceiver antennae with non-iden-

tically oriented antenna lobes, comprising the steps:

- Fach transceiver device transmitting a signal compris-
ing its unique identifier via each of the transceiver

antennae individually;

- Fach transceiver device receiving signals of a neigh-
boring transceiver device and attributing it to the ac-

tually receiving transceiver antennae;

- Fach transceiver device determining pattern information

pailrs based on the received signals;

- Collecting the pattern information pairs from the plu-

rality of transceiver devices; and

- Comparing the pattern information pairs with a stored
pattern of the equipment to identify each transceiver

devices’ position in the stored pattern.

Before the invention is described in detail, some terminology

used in conjunction therewith is elucidated.

A “transceiver device” is a device capable of both transmit-
ting and receiving radio waves. The transmission and receiving
section of the device may be fully integrated with one another

or they constitute separate modules linked together.

Similarly a “transceiver antenna” is an antenna suitable both

for transmitting and receiving radio waves. The transmitting
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and received can be achieved by the same structural antenna or
the transceiver antenna comprises two separate antennae for

transmitting and receiving.

Fach transceiver antenna has a “main lobe” both containing the
highest power when transmitting a signal as well as the high-
est sensitivity for receiving signals. While the antenna lobes
for transmitting and receiving of a single transceiver antenna
shall be identical, the antenna lobes of two different trans-
ceiver antenna shall not, meaning that even tough certain
overlaps might be allowable, there is at least one point in
space where the signal of a first transceiver antenna may be
received while the signal of a second transceiver antenna may
not. Similarly, there is at least one point in space when
transmitting a signal therefrom, the signal can only be de-

tected by a first transceiver antenna but not a second one.

A “unique identifier” is an identifier which is guaranteed to
be unique among all identifiers used for transceiver devices

at least in the arrangement. They may comprise serial and/or

random numbers and are suitable to be digitally stored and

transmitted.

In the arrangement each piece of equipment to be addressed is
non-varyingly logically linked to one transceiver device, thus
allowing an unambiguous mapping of the equipment to a trans-
ceiver device and its unique identifier. The transceiver de-
vice may be a separate unit or may be integrated into a piece
of equipment. Multiple pieces of structurally linked equipment
might be logically linked to the same transceiver device. For
example, various pieces of equipment in a single seat might be
linked to a single transceiver device of said seat, which
might nevertheless be integrated with one of said pieces of

equipment. Since the pieces of equipment are fixedly installed
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on the same structural seat as the transceiver device, they

can be regarded to be non-variably logically linked.

The transceiver device comprises plurality of transceiver an-
tennae with non-identically oriented antenna lobes. With these
antennae, the transceiver device can send out signals in a
specific direction, i.e. according to the orientation of the
antenna lobes of the antennae, and receive respective signals
of other transceiver devices with the possibility to determine
the direction the signals come from by monitoring which an-
tenna actually received the signal. The plurality of trans-
ceiver antennae can also be simulated by a single antenna that
is pivotably mounted to be swiveled to provide said a plural-
ity of orientations. The swivel movement of the antenna be-
tween various transceiver devices might has to be synchronized
on order to ensure the signal transmitted by one transceiver

device to be received by a neighboring transceiver device.

The transceiver device is configured to transmit a signal com-
prising its unique identifier via each of the transceiver an-
tennae individually. “Individually” in this context refers to
the signals being sent via the different antennae being

clearly distinguishable from each other as to which antenna is
actually used for transmission. This can be achieved by vari-

ous measures and combinations thereof.

In one embodiment, the transceiver device 1is configured to
send a signal consecutively via the different antennae so that
only one antenna at a time transmits a signal. The different
antennae can be assigned to distinct time slots for transmit-
ting said signal, potentially allowing a receiving transceiver
device to draw conclusions on which antennae of the signal

transmitting transceiver has actually transmitted the received
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signal. For this, e.g. a time lag to a reference signal might

be used.

In another embodiment, the transmitted signal might not only
comprise the unique identifier of the transceiver device but
also a clear and unique identification via which transceiver
antennae of the device a specific signal is actually transmit-
ted. It is generally sufficient for the antenna identification
of a transceiver device to be unique. However, it is preferred
that the antenna identification is associated with additional
information, e.g. the relative direction of the main lobe of
antenna in respect to the equipment or the object the equip-
ment is installed in. For example, an antenna of the trans-
ceiver device might be associated with the forward direction
of the seat when properly installed in an aircraft cabin, with

the identification of said antenna reflecting same.

As mentioned before, the various measures to ensure the indi-
vidual transmission of signals over the various antennae of a
transceiver device may be combined. The transmission of sig-
nals over the various antennae of one or multiple transceiver
devices may be initiated by a central instance. The central
instance may also be configured to control the actual trans-
mission of a signal by the individual antennae of a trans-
ceiver device, i.e. the central instance may control a spe-
cific transceiver device to transmit a signal over a certain

antenna.

In case the transceiver device are not constantly capable of
detecting a signal received by one of the transceivers de-
vice’s respective antennae, the central instance might also be

configured to activate and deactivate a “listening mode” of
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the transceiver devices, in which a transceiver device is in-
deed capable of detecting a signal received by one of its an-

tennae.

A transceiver device receiving a signal transmitted from a
neighboring transceiver device determines a pattern infor-
mation pair based on this signal. The pattern information pair
comprises the unique identifier of the neighboring transceiver
device having transmitted the signal by extracting the same
from the signal received, the unique identifier of the trans-
ceiver device having received said signal as well as the clear
and unigque identification, over which transceiver antenna said
signal was received. In case the received signal comprises in-
formation about the actual antenna used by the neighboring
transceiver device for the transmission, this information is

also stored in the corresponding pattern information pair.

Dependent on the configuration of the transceiver device, a
signal might be received by two antennae simultaneously. This
hints at the transmitting transceiver device being located
within an area of overlap between the antenna lobes of said
two antennae, which might be indicated accordingly in the pat-

tern information pair.

The pattern information pairs determined by the various trans-
ceiver devices are collected by a central instance. For this
the pattern information pairs are sent the central instance.
In case the transceiver device is equipped to connect to a
wireless network for data exchange, e.g. WLAN, or an egquipment
the transceiver device 1s connected to is configured to relay
information from the transceiver device to the central in-
stance, e.g. via a wireless network, the pattern information

pairs may be send over the respective network to the central
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instance. Alternatively, the transceiver devices may consti-
tute a mesh network passing the pattern information pairs of
one transceiver device along until it reaches the central in-

stance.

In the central instance, the collected pattern information
pairs are analyzed in order to determine the relative position
of all transceiver devices to each other. These relative posi-
tions are then compared with a stored pattern of the equipment
to identify each transceiver devices’ position in said stored
pattern. The stored pattern is a digital representation of the
general configuration of the equipment. For example, in an
aircraft cabin the actual arrangement of seat each having at
least on piece of equipment to be addressed installed is gen-
erally known and available as a digital model. Assuming each
seat being provided with at least one transceiver device due
to i1its installed equipment, the collected pattern information
pairs should result in a relative position pattern of the
seats comparable to the stored pattern. By superimposing the
relative position pattern with the stored pattern the trans-
ceiver devices’ position in the latter can be determined. In
case the number of transceiver devices for which relative po-
sitions are available differs from the number of equipment ac-

cording to the stored pattern, an error might be output.

Based on the determined transceiver devices’ position in the
stored pattern the mapping of the equipment linked thereto as
well as to the actual seat and its seat number is easily doa-
ble. Alternatively, the equipment might inherit the unique
identifier of the transceiver device it is linked to as its
address, which must then only be mapped to the seat number ac-
cording to the determined position of the transceiver device

in the stored pattern.
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It is preferred that each transceiver device has four anten-
nae, whose antenna lobes are oriented in 90 degree steps in a
common plane. Preferably the lateral expansion of the antenna
lobe of each of the antennae is limited to 90 degrees as well
so that there is no overlap between two adjacent antenna
lobes. Such transceiver device are generally sufficient to ad-
dress equipment arranged in a basically two-dimensional, even
and/or rectangular pattern, e.g. seat equipment in aircraft
cabins. Of course, by providing additional transceiver anten-
nae increases the granularity of the pattern information pairs

and can lead to improved results in more complex patterns.

As mentioned, the signals sent by a transceiver device prefer-
ably comprise a unique identification of the transceiver an-
tenna 1t has been transmitted from. While this unique identi-
fication may be chosen arbitrarily, it is preferred if the
unique identification of at least one transceiver antenna re-
flects the assumed orientation of the transceiver device. For
example, for a transceiver device fixedly installed in a seat,
the unique identification of the antenna facing forward in re-
lation to the seat may comprise the information of being faced

forward.

In a preferred embodiment, the transceiver device is config-
ured to determine the signal strength of received signals and
pattern information pairs are only determined for signals with
relative maximum signal strength at a specific transceiver an-
tenna and/or with a signal strength above a predetermined
threshold. If only the strongest signal received by a specific
antenna of the transceiver device is used for determining a
pattern information pair, it can be ensured that said pattern
information pair reflects the actual neighboring relationship
between two transceiver devices. More remote and thus not

neighboring devices are ignored due to their signal strength
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not being the maximum signal strength. Of course, the maximum
signal strength has to be determined individually for each
transceiver antenna. Similarly or in addition, signals below a
certain threshold might be ignored when determining pattern
information pairs, thus precluding the assumption of a neigh-

boring relationship with a too remote transceiver device.

In some cases, e.g. in aircraft cabins, the stored pattern
might comprise several separate sub-patterns that are too dis-
tant to each other for the transceiver devices to intercon-
nect. For example, seats in economy class of an aircraft which
are separated by a galley may constitute sub-patterns, wherein
the transceiver devices of the last row of the forward sub-
pattern might not receive signals from the transceiver devices
of the first row of the aft sub-pattern. Especially in case
two sub-patterns are identical, it might not be possible to
unambiguously determine the position of the transceiver de-
vices in the pattern solely based on the pattern information
pairs. It is thus preferred that an access point for wireless
network i1s provided and that at least for the transceiver de-
vice having direct or indirect access to said wireless net-
work, the signal strength within the wireless network at a de-
fined access point, e.g. wireless router, 1is determined. “In-
direct access” relates to transceiver devices being connected
to close equipment with access to the wireless network, whose
network capabilities are shared with the transceiver device.
In case of a plurality of identical sub-patterns at different
distances from the access point, said signal strength may be
used to unambiguously assign at least one of the transceiver
device with connection to the wireless network to one of the
sub-patterns. Alternatively or in addition, in case a plural-
ity of access points is provided, the position of the individ-
ual access points and information which transceiver device be-

ing connected to which access point, may provide comparable
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information, since it may be assumed that each transceiver de-
vice connects to the access point closest to it due to best

signal strength.

It is preferred that the transceiver antenna are configured
for a UHF-Band, i.e. they transmit and receive signals in a

Band within the frequency range of 300 MHz and 3 GHz.

Apart from wirelessly addressing equipment, the present inven-
tion has a considerable bonus effect, which might require pro-

tection on its own.

By supplementing the inventive arrangement - possibly even
with the central instance removed, e.g. after the processing
of equipment has been completed - a portable device configured
to receive the signals transmitted by the transceiver devices
and to match the received signals with the determined trans-
ceivers positions and/or the pattern information pairs acces-
sible to the portable device, the position of the portable de-
vice relative to the transceiver devices can be established.
The portable device can thus help to identify a specific
equipment or seat by determine it being close to the trans-
ceiver device logically linked to the equipment or seat

searched for.

Thus, 1in addition to satisfying the requirement of addressing
equipment, if individual egquipment and/or seats in e.g. the
cabin of an aircraft can be located via a portable device,
maintenance and service functions can be simplified by the
correct data being assigned to the correct seat as the mainte-
nance or service crew 1s standing near the respective seat.
For example, 1if a service crew needs to know which passenger
is sitting in a particular seat, their portable device could

display the information automatically if the individual seat
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could be located and identified without them having to enter
any data into the application themselves. Currently such lo-
calization is not possible as e.g. a crew member standing at
seat 23C still has to scroll through their paper or device, or
enter the seat number into the application in order to be able
to identify the name of the passenger. Localization of the
crew member relative to the passenger is currently not availa-
ble via existing methods and becomes possible by utilizing the

transceiver devices already present for addressing equipment.

While the localization of the portable device is generally
possible with a single unidirectional antenna, in a preferred
embodiment the portable device has at least four antennae,
whose antenna lobes are oriented in 90 degree steps in a com-
mon plane and/or perpendicular thereto, wherein preferably the
lateral expansion of the antenna lobes of each of the antennae
is limited to 90 degrees. This way, the portable device can
receive signals from various identifiable direction allowing

more precise locating.

The portable device can comprise a memory in which the deter-
mined transceivers positions and/or the pattern information

pairs are locally stored. Alternatively, the portable device
may be wirelessly connected to a database and/or the central

instance providing the required information on the spot.

In an alternative to the portable device receiving signals
from the transceiver devices in its surrounding, the portable
device may also transmit a beacon signal which is then re-
ceived by the various transceiver devices in its surroundings.
By analyzing which antenna of which transceiver device actu-
ally received said beacon signal, it is possible for the cen-

tral instance to determine the portable devices position,
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which, i1f necessary, may then be relayed to the portable de-

vice. For this external determination of the portable device’s

position, it is generally sufficient for the portable device

to transmit its beacon signal via a unidirectional antenna.

For explanation of the inventive method it is referred to the

above.

The invention will now be described in further detail in re-

gard to the enclosed figures. These show:

Figure 1:

Figure 2:

Figure 3:

Figure 4:

Figure b:

Figure 6:

Figure 7:

a schematic drawing of the layout of an aircraft

cabin comprising an inventive arrangement;

a schematic partial side view of the arrangement

according to figure 1;

a schematic drawing of the transceiver device of

the arrangement of figures 1 und 2;

a schematic illustration of interconnections be-

tween the various transceiver devices;

a table comprising the pattern information pairs

of figure 4;

a schematic illustration of locating using a

portable device moving along a path; and

the information recorded and determined by the
portable device according to figure 6 during

movement.

Figure 1 shows a typical aircraft 1 cabin 2 layout comprising

seats 3 that are arranged in rows 4 and columns 5. Further-

more, the cabin 2 is divided into three different zones 6, 7,
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8 in accordance with three different flight classes. Each of
the zones 6, 7, 8 has at least one wireless access point 9 as-
signed thereto, providing a wireless network according to the

well-established IEEE 802.11 standard through the cabin 2.

In Figure 2, three seats 3 in three consecutive rows 4 are
schematically shown. Each seat 3 as an inflight entertainment
module 10 installed, whose screen 1is viewable from the seat 3
behind. The inflight entertainment module 10 is wirelessly
connected to the access point 9 of the zone 6, 7, 8 the seat 3

is located in for receiving video data etc.

In it armrest 3’, the seat 3 is equipped with a remote control
11 to control the inflight entertainment module 10 viewable

from the seat 3, i.e. the inflight entertainment module 10 of
the seat 3 in front. The remote control 11 is also wirelessly
connected to the access point 9 of the respective zone 6, 7, 8

and the sends its commands via this network connection.

In order to for the remote control 11 to manipulate the cor-
rect inflight entertainment module 10, it is necessary to de-
termine the relative position of the inflight entertainment
modules 10 and remote controls 11 and subsequently forward a
comment by a remote control 11 at one seat 3 to the inflight
entertainment module 10 of the seat 3 in front. Any feedback
to the remote contrcol 11 must also be forwarded to the correct

remote control 11.

The remote control 11 and the inflight entertainment modules

10 installed on the very same seat 3 may be seen as equipment
20. Fach seat 3 also comprises a transceiver device 21. Since
the transceiver device 21 is mounted to the same seat 3, the

equipment 20 affixed to the same seat 3 can be regarded as

non-varyingly logically linked to said transceiver device 21.



10

15

20

25

WO 2021/165321 PCT/EP2021/053890
16

The logical links between pieces of equipment 20 with respec-
tive transceiver devices 21 is be stored in a mapping table
based on e.g. unique identifiers or MAC-addresses of the wvari-

ous components.

Within the cabin 2, e.g. as part of the cabin management sys-
tem, a central instance is provided, which is data-connected

to the wireless network established by the access points 9.

An exemplary configuration of a transceiver device 21 is de-

picted in figure 3.

The transceiver device 21 comprises a memory and control mod-
ule 22 which also has capabilities to connect to the wireless
network established by the access points 9 as well as four

transceiver antennae 23.

The four transceiver antennae 23 are UHF-antennae that may
transmit and receive signals within their respective antenna
lobes 24. The transceiver antennae 23 are all located in a
common plane and each have a lateral expansion that is limited
to less than 90 degrees. Since the antenna lobes 24 are fur-
thermore oriented in 90 degree steps around the memory and
control module 22, there is no risk of two antenna lobes 24
overlapping. The common plane is defined by the circuit board
of the transceiver device 21 and due to the arrangement of the
device 21 in the seat 3 to be assumed horizontal in the in-

stalled state.

In the memory and control module 22, a unique identifier 90 is
stored. The memory and control module 22 to repeatedly and

consecutively send a signal over each of the four transceiver
antennae 23. The signal comprises the unique identifier 90 of

the transceiver device 21 as well a unique identification 91
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of the transceiver antenna 23 that is actually used for send-

ing the signal in the respective instance.

At the same time the memory and control module 22 is config-
ured to register any corresponding signal received by either
one of the transceiver antennae 23. Apart from the information
contained in the signal - i.e. the unique identifier 90 of and
the identification 91 of the transceiver antenna 23 used for
sending by a neighboring transceiver device 21 - the memory
and control module 22 registers the identification 91 of the
transceiver antenna 23 actually having received said signal.
This information together with its own unigque identifier 90 is
compiled to a pattern information pair 92 to be explained
later in context with figures 4 and 5. A pattern information
palr 92 is created for every signal received whose signal
strength is above a predetermined threshold. This way it is
ensured that pattern information pairs 92 are only created for
signals sent by close-by transceiver devices 21, which may be

assumed to be neighboring transceiver devices 21.

The memory and control module 22 is also configured to send
the created pattern information pairs 92 to a central instance
50 regularly, at certain predetermined events or on request by
the central instance 50. The task of the central instance 50

will be explained later in regard to figure 5.

Figure 4 is a schematic illustration of the interconnections
between the wvarious transceiver devices 21 of all the seats 3

in zone 6 of the cabin 2 as depicted in figure 1.

In figure 4, the transceiver devices 21 are depicted as cir-
cles with their unique identifier 90 shown in the center.
Around the center are annular segments representing the trans-

celver antennae 23 and their antenna lobes 24, labelled with
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their respective identification 91. As can be gathered from
figure 4, the identifications 91 of the transceiver antennae

23 of the transceiver devices 21 are aligned in that identifi-

w 144

cation 91 “a” corresponds to a “forward” direction in view of
the seat 3 when installed in the cabin 2, identification 91

“b” corresponds to “right”, etc.

Looking more closely on the transceiver device 21 with the

unigque identifier 90 “1”, for example, 1t may be noted that

w 144

via the transceiver antennae 23 with identifications 21 “a
and “d” not signal of a neighboring transceiver device 21 will
be received, while at the transceiver antennae 23 with identi-
fications 91 “b” a signal transmitted by transceiver antennae
23 with identifications 91 “d” of the transceiver device 21
with the unique identifier 90 “2” is received - the latter in-
formation being easily decodable form the received signal.
Similarly, at transceiver antennae 23 with identifications 91

144

“¢” a signal of transceiver device 21 with the unique identi-

fier 90 “7” is received, wherein the received signal will show

that it was transmitted via transceiver antennae 23 with iden-

w 144

tifications 91 “a The pattern information pairs that can

thus be compiled as follows (zero stands for no signal re-

celived) :
la — 0
1b - 2d
lc - Ta
1d - 0

Such pattern information pairs are compiled by each and every
transceiver device 21 in zone 6 of the cabin 2 resulting in
the data shown in figure 5, column “codes”. In addition, in
column “WAP” it is registered, to which access point 9 the in-

dividual transceiver devices 21 are wirelessly connected. This
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information can help to presort the transceiver devices 21 to
their individual zone 6, 7, 8 which makes the allocation of
the transceiver devices 21 to specific seat numbers and thus

seats easier.

As already mentioned, the transceiver devices 21 send their
pattern information pairs to a central instance 50. The cen-
tral instance 50 has a stored pattern of the seats 3 installed
in zone 6 of the cabin 2, i.e. the information of zone 6 com-
prising eighteen seats 3 in three rows and six columns as well

as the individual seat numbers.

Analyzing the received pattern information pairs that can be
assigned to zone 6, the central instance 50 will find the
transceiver device 21 with the unique identifier 90 “1” having
to belong to seat “1A” since it is the only transceiver device
21 having no neighbors to the front and left (cf. pattern in-
formation pairs “la - 0” and “1d - 07”). Starting from this the
transceiver device 21 allocated at seat “1C” can be determines
by the pattern information pair “la - 2d” and confirmed by the
pattern information pairs provided by the transceiver device

21 with the unique identifier “2”, and so on.

Once the position of each transceiver device 21 is identified
by having it mapped to the respective seat number, this infor-
mation may then be used to address the equipment 10, 11 logi-
cally linked to the individual transceiver device 21 (see
above). Thus is it possible to direct a command entered on the
remote control 11, that by way of mapping can be assigned to
the transceiver device 21 with the unique identifier 90 “77,
which is in turn identified to be installed in the seat 3 with
the number “2A”, to the inflight entertainment module 10 in-

stalled in the seat 3 in front that is the seat 3 belonging to
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the transceiver device 21 with the unique identifier 90 “17,

i.e. seat “1A”.

Figure 6 shows an exemplary schematic of locating a portable
device 40 within a cabin 2 with transceiver device 21 at each
seat 3 as described above. In this example, the position of
each transceiver device 21 has already been identified as ex-

plained in context of figures 4 and 5.

Even after their position having been identified, the trans-
ceiver device 21 continue to regularly send out signals com-
prising their unique identifier 90 via their transceiver an-
tennae 23, identifiable by the identification 91 also con-

tained in the signal.

The portable device 40 - at least to the extent relevant here
- 1is configured similarly to the transceiver device 21 in hav-
ing four antennae 41, whose antenna lobes are oriented in 90
degree steps in a common plane, wherein the lateral expansion
of the antenna lobes of each of the antennae is limited to 90
degrees. However, the antennae 41 of the portable device 40

may be receiving antennae only.

The portable device 40 also comprises a memory in which the
determined transceiver devices’ 21 positions and the pattern

information pairs are locally stored.

When being moved around in the cabin 2, the portable device 40
receives the various signals transmitted by the transceiver

devices 21 in its surroundings and can identify the direction
they are coming from by recording which of its antennae 41 ac-
tually received a signal. Based on this input, the portal de-

vice 40 using the data stored in its memory can determine its
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position relative to the seats 3, which are clearly identifi-
ably by means of their respective seat number also available

to the portable device 40.

In figure 6, the portable device 40 is moved between rows “1”
and “2” established by transceiver devices 21 whose location
has been identified. The portable device 40 is moved from col-
umnn “C” to column “F”. The signals received at various times

during this movement are shown in figure 6.

At time T=tl, there is no signal received by antennae 41 “m-b”
and “m-d”. However, by antennae 41 the signal from the anten-
nae 23 with the identification “c¢” of transceiver devices 21
unique identifier 90 “3” is received. Similarly, the signal
received by antennae 41 “m-c” may be abbreviated “9a”. With
the help of the data stored in its memory, the portable device
40 can determined its position to be between rows “1” and “2”

at column “C”.

The position information determined by the portable device 40
can be used for various applications that may also be executed
on the portable device 40. For example, information about the
seat 3 next to the portable device and/or the passenger booked

for this seat 3 might be shown on a display.
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Claims

Arrangement for addressing equipment (10, 11), wherein

- each piece of equipment (10, 11) is non-varyingly logi-
cally linked to a transceiver device (21) having a
unique identifier (90) and a plurality of transceiver
antennae (23) with non-identically oriented antenna
lobes (24), wherein the transceiver device (21) is con-
figured to transmit a signal comprising its unique
identifier (90) via each of the transceiver antennae
(23) individually and to receive any signal of a neigh-
boring transceiver device (21) attributing it to the
actually receiving transceiver antennae (23) in order

to determine pattern information pairs, and

- a central instance (50) is configured to collect the
pattern information pairs from the transceiver devices
(21) and to compare the pattern information pairs with
a stored pattern of the equipment to identify each
transceiver devices’ (21) position in the stored pat-

tern.

Arrangement according to claim 1, wherein

the transceiver devices (21) are configured to transmit a
signal consecutively via the different transceiver antennae
(23) and/or to add a unique identification (91) of the

transceiver antenna (23) actually used for sending.

Arrangement according to claim 2, wherein
the unique identification (91) of at least one transceiver
antenna (23) reflects the assumed orientation of the trans-

ceiver device (21).
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Arrangement according to any one of the preceding claims,
wherein
each transceiver device (21) has four antennae (23), whose
antenna lobes (24) are oriented in 90 degree steps in a
common plane, wherein preferably the lateral expansion of
the antenna lobes (24) of each of the antennae is limited

to 90 degrees.

Arrangement according to any one of the preceding claims,
wherein

at least one transceiver device (21) is configured to de-
termine the signal strength of received signals and pattern
information pairs are only determined for signals with rel-
ative maximum signal strength and/or with a signal strength

above a predetermined threshold.

Arrangement according to any one of the preceding claims,
wherein

at least some of the transceiver devices (21) are config-
ured to connect to a wireless network for data exchange
and/or the transceiver devices (21) are configured to es-
tablish a mesh network between the transceiver devices

(21) .

Arrangement according to claim 6, wherein

an access point (9) for establishing a wireless network is
provided and that preferably at least for the transceiver
devices (21) having access to said wireless network, the
signal strength at the access point (9) is determined as an
indication for the distance between the access point (9)

and the respective transceiver device (21).

Arrangement according to any one of the preceding claims,

wherein
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the transceiver antennae (23) are configured for a UHF-

Band.

Arrangement according to any one of the preceding claims,
wherein the arrangement comprises a portable device (40)
configured to receive the signals transmitted by the trans-
ceiver devices (21) and to match the received signals with
the determined transceivers devices’ (21) positions and/or
the pattern information pairs to determine the position of
the portable device (40) relative to the transceiver de-

vices (21).

Arrangement according to claim 9, wherein

the portable device (40) has at least four antennae (41),
whose antenna lobes are oriented in 90 degree steps in a
common plane and/or perpendicular thereto, wherein prefera-
bly the lateral expansion of the antenna lobes of each of

the antennae is limited to 90 degrees.

Arrangement according to claim 10, wherein
the portable device (40) comprises a memory in which the
determined transceivers devices’ (21) positions and/or the

pattern information pairs are locally stored.

Arrangement according to any of the preceding claims,
wherein the arrangement comprises a portable device (40)
transmitting a beacon signal to be received by the trans-
ceiver devices (21) and the central instance is configured
to determine the position of the portable device (40) by
analyzing which antenna (23) of which transceiver device

(21) received said beacon signal.

Method for addressing equipment (10, 11), wherein each

piece of equipment (10, 11) is non-varyingly logically
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linked to a transceiver device (21) having a unique identi-
fier (90) and a plurality of transceiver antennae (23) with
non-identically oriented antenna lobes (24), comprising the

steps:

- Fach transceiver device (21) transmitting a signal com-
prising its unique identifier (90) via each of the

transceiver antennae (23) individually;

- Fach transceiver device (21) receiving signals of a
neighboring transceiver device (21) and attributing it

to the actually receiving transceiver antennae (23);

- Fach transceiver device (21) determining pattern infor-

mation pairs based on the received signals;

- Collecting the pattern information pairs from the plu-

rality of transceiver devices (21); and

- Comparing the pattern information pairs with a stored
pattern of the equipment to identify each transceiver

devices’ (21) position in the stored pattern.

Method according to claim 1213 wherein the transceiver de-
vices (21) transmit a signal consecutively via the differ-
ent transceiver antennae (23) and/or adds a unique identi-
fication (91) of the transceiver antenna (23) actually used

for sending.

Method according to claim 13 or 14, wherein at least one
transceiver device (21) determines the signal strength of
received signals and pattern information pairs are only de-

termined for signals with relative maximum signal strength



WO 2021/165321 PCT/EP2021/053890
26

and/or with a signal strength above a predetermined thresh-

old.
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