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(54) A hearing instrument with a separate link

(57) A new hearing instrument is provided compris-
ing a wireless receiver configured for reception of a mes-
sage relating to a ticket issued by a ticket management
system and acquired by a user of the hearing instrument,
wherein the ticket management system has associated

the ticket with the hearing instrument, and wherein the
hearing instrument is further configured for converting
the message into an acoustic signal for transmission to-
wards an eardrum of the user.
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Description

FIELD OF TECHNOLOGY

[0001] A new hearing instrument is provided compris-
ing a wireless receiver configured for reception of a mes-
sage relating to a ticket issued by a ticket management
system and acquired by a user of the hearing instrument,
wherein the ticket management system has associated
the ticket with the hearing instrument, and wherein the
hearing instrument is further configured for converting
the message into an acoustic signal for transmission to-
wards an eardrum of the user.

BACKGROUND

[0002] Recently hearing aids have emerged that are
capable of presenting sound received from various
sources to a user of the hearing aid. Examples of sources
include mobile phones, radios, media players, compan-
ion microphones, broadcasting systems, e.g. used in
public places, e.g. in churches, auditoriums, theatres,
cinemas, etc., public address systems, e.g. used in rail-
way stations, airports, shopping malls, etc., etc.
[0003] For example, it is well known to use a telecoil
to magnetically pick up audio signals generated, e.g., by
telephones, FM systems (with neck loops), and induction
loop systems (also called "hearing loops"), whereby
sound may be transmitted to hearing aids with a high
signal to noise ratio. More recently, hearing aids have
been equipped with radio circuits for reception of radio
signals, e.g. replacing or supplementing telecoils, for re-
ception of streamed audio in general, such as streamed
music and speech from media players, such as MP3-
players, TV-sets, etc.
[0004] Hearing aids have also emerged that connect
with various sources of audio signals through a short-
range network, e.g. including Bluetooth technology, e.g.
to interconnect the hearing aid with cellular phones, audio
headsets, computer laptops, personal digital assistants,
digital cameras, etc., or other networks, such as
HomeRF, DECT, PHS, Wireless LAN (WLAN), etc., or
other proprietary networks.

SUMMARY

[0005] In some situations, for example in a public
place, it is desirable for a user wearing a hearing instru-
ment to be able to listen to, possibly broadcasted, mes-
sages associated with and sent to the new hearing in-
strument.
[0006] For example, in banks, post offices, some retail
stores, doctors’ offices, hospitals, town halls, social se-
curity offices, etc., tickets with numbers are taken from
a machine to form a virtual queue. A display may then
show the number that was last called for service and/or
a new or next number called for service may be publically
announced, e.g. through loudspeakers at the queueing

area.
[0007] When a user wearing the new hearing instru-
ment takes a number, the number is associated with the
new hearing instrument. Subsequently, when the
number of the user is called for service, the user is alerted
by a call for service message being transmitted to and
received by the hearing instrument of the user. Another
call for service relating to another number is not received
by the hearing instrument.
[0008] Likewise, another type of public announcement,
e.g. relating to a train, ship or flight departure or delay,
relating to a ticket bought by the user, and wherein the
ticket has been associated with the hearing instrument
when the user bought the ticket to the respective means
of transportation, may be transmitted to and received by
the hearing instrument of the user. For example, when
certain rows including the seat of the user of the hearing
instrument, are called for boarding at an airport gate, the
user is alerted by the boarding message, namely the call
for boarding of certain rows that include the seat acquired
by the user, being transmitted to and received by the
hearing instrument of the user. Another boarding call that
does not include the seat of the user of the hearing in-
strument is not received by the hearing instrument of the
user.
[0009] The ticket may be acquired by the user in a large
variety of ways. One way requires the physical presence
of the user wearing the hearing instrument at a specific
location where the ticket is acquired and the hearing in-
strument is identified and associated with the ticket so
that a message relating to the ticket acquired by the user
of the hearing instrument can be transmitted to and re-
ceived by the hearing instrument.
[0010] Other ways of acquiring a ticket do not require
the physical presence of the user. Tickets may be ac-
quired through the Internet and the user may submit iden-
tification information of the hearing instrument when ac-
quiring a ticket so that a message, e.g. a paging mes-
sage, relating to the acquired ticket, can be transmitted
to and received by the hearing instrument, e.g., when the
service relating to the ticket is available to the user of the
hearing instrument.
[0011] Various apps for smartphones are available for
acquiring tickets to a large variety of events and other
services. These apps may be modified and configured
to also accept hearing instrument identification informa-
tion entered by the user or, preferably, automatically
transmitted to the smartphone by the hearing instrument,
for association with the acquired ticket so that a message,
e.g. a paging message, relating to the acquired ticket can
be transmitted to and received by the hearing instrument,
possibly via the smartphone, e.g. when the service relat-
ing to the ticket is available to the user of the hearing
instrument.
[0012] Accordingly, a new hearing instrument is pro-
vided comprising a wireless receiver configured for re-
ception of a message relating to a ticket issued for a user
of the hearing instrument by a ticket management sys-
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tem, wherein the ticket management system has asso-
ciated the ticket with the hearing instrument, and wherein
the hearing instrument has a speaker configured to con-
vert the message into an acoustic signal for transmission
towards an eardrum of the user.
[0013] The wireless receiver may be configured for
communication with a wireless network.
[0014] The wireless receiver may form part of a wire-
less transceiver.
[0015] The wireless transceiver may be configured for
communication with a wireless network.
[0016] The hearing instrument may comprise an input
transducer, e.g. a microphone, a telecoil, etc., configured
to output an audio signal based on a signal applied to
the input transducer, optionally a processing unit config-
ured for processing the audio signal.
[0017] The hearing instrument may comprise an output
transducer, e.g. one or two loudspeakers (usually termed
receivers in hearing instrument applications), etc., con-
figured to output an acoustic sound signal for emission
towards an eardrum of the user based on the, optionally
processed, audio signal.
[0018] The processing unit may be configured to com-
pensate a hearing loss of the user of the hearing instru-
ment and output a hearing loss compensated audio sig-
nal, e.g., the hearing instrument may aim to restore loud-
ness, such that loudness of the applied signal, as it would
have been perceived by a normal listener, substantially
matches the loudness of the hearing loss compensated
signal as perceived by the user.
[0019] The hearing instrument may further be config-
ured for muting at least one other signal, e.g. an audio
signal from an input transducer of the hearing instrument,
and/or one or more signals from other signal sources
received by the wireless receiver, received by the hearing
instrument during the transmission towards an eardrum
of the user. In this way, the user is allowed to concentrate
on the message while possible distractions are reduced.
[0020] The hearing instrument may further be config-
ured for mixing the message with at least one other sig-
nal, e.g. an audio signal from an input transducer of the
hearing instrument, and/or one or more signals from oth-
er signal sources received by the wireless receiver, re-
ceived by the hearing instrument, and for converting the
mixed output into the acoustic signal for transmission to-
wards the eardrum of the user of the hearing instrument.
[0021] The hearing instrument may further comprise
an authenticator configured for authentication of the tick-
et management system, and the hearing instrument may
further be configured for converting the message into an
acoustic signal for transmission towards the eardrum of
the user of the hearing instrument upon successful au-
thentication of the ticket management system.
[0022] The hearing instrument may be used together
with a hand-held device, such as a tablet computer, a
smart phone, e.g. an IPhone, an Android phone, a Win-
dows phone, etc., etc.
[0023] The hearing instrument may comprise a data

interface for transmission of data, such as data identifying
the hearing instrument, to the hand-held device and/or
the ticket management system.
[0024] The data interface may be a wired interface,
e.g. a USB interface, or a wireless interface, such as a
Bluetooth interface, e.g. a Bluetooth Low Energy inter-
face.
[0025] The hearing instrument may comprise an audio
interface for reception of an audio signal from a hand-
held device.
[0026] The audio interface may be a wired interface or
a wireless interface.
[0027] The data interface and the audio interface may
be combined into a single interface, e.g. a USB interface,
a Bluetooth interface, a Bluetooth Low Energy interface,
etc.
[0028] A ticket management system is also provided,
comprising

a transceiver,

a user interface, and

a processing unit configured for

issuing a ticket to a user of a hearing instrument,
upon reception of a corresponding user request en-
tered by the user using the user interface,

associating the ticket with the hearing instrument,
and

control the transceiver to transmit a message relating
to the ticket to the hearing instrument based at least
in part on the association of the ticket with the hearing
instrument.

[0029] The ticket management system may also be
configured to display the message, or a corresponding
message, on a display.
[0030] The ticket management system may also be
configured to publically announce the message, or a cor-
responding message, e.g. through loudspeakers at the
queueing area.
[0031] The ticket management system may further
comprise an encoder configured for encoding a signature
identifying the ticket management system for transmis-
sion together with the message.
[0032] The ticket management system, e.g. the trans-
ceiver, may comprise an interface to the Internet, and
wherein the transceiver is configured to transmit the mes-
sage to the hearing instrument through the Internet.
[0033] The processing unit of the ticket management
system may be configured to perform the act of associ-
ating by

• establishing an ad hoc network between the ticket
management system and the hearing instrument;
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and

• measuring a transmission property of the hearing
instrument in the ad hoc network.

[0034] The ad hoc network may be a Bluetooth Low
Energy network.
[0035] The transmission property of the hearing instru-
ment may be a RSSI value of at least one data package
received by the ticket management system from the hear-
ing instrument via said ad hoc network in a time period
comprising the user request.
[0036] The time period may be a millisecond.
[0037] Each of the transceivers of the hearing instru-
ment and the ticket management system may be a device
or a circuit comprising both a wireless transmitter and a
wireless receiver. The transmitter and receiver may
share common circuitry and/or a single housing. Alter-
natively, the transmitter and receiver may share no cir-
cuitry, and the transceiver may comprise separate de-
vices with the transmitter and the receiver, respectively.
[0038] Every hearing instrument stores its own data
identifying the hearing instrument, e.g. an identification
number, e.g. a 32-bit number. Globally unique identities
are not required since the probability of two users having
hearing instruments with identical identification data is
negligible.
[0039] Further, a method is provided of communication
between a ticket management system and a hearing in-
strument, wherein the ticket management system com-
prises a transceiver and a user interface, the method
comprising
[0040] Receiving, by the ticket management system,
a user request for a ticket from a user of the hearing
instrument,

issuing a ticket by the ticket management system to
the user,

associating the ticket with the hearing instrument of
the user, and transmitting a message relating to the
ticket from the ticket management system to the
hearing instrument.

[0041] The method may further comprise

generating a signature identifying the ticket manage-
ment system, wherein the signature is transmitted
together with the message to the hearing instrument.

[0042] The method may further comprise

authenticating the ticket management system in the
hearing instrument based on the transmitted signa-
ture, and

converting the message in the hearing instrument
into an acoustic signal for transmission towards the

eardrum of the user of the hearing instrument upon
successful authentication of the ticket management
system.

[0043] In the method, the step of generating may in-
clude encrypting the signature.
[0044] In the method, the step of authenticating may
include decrypting the encrypted signature included in
the message for authentication of the ticket management
system.
[0045] The hearing instrument may be a hearing aid,
such as a BTE, RIE, ITE, ITC, CIC, etc., a binaural hear-
ing aid, an Ear-Hook, In-Ear, On-Ear, Over-the-Ear, Be-
hind-the-Neck, Helmet, Headguard, etc., headset, head-
phone, earphone, ear defender, earmuff, etc.
[0046] The message may be a text message that is
converted into speech in the hearing instrument, or in a
hand-held device communicating with the hearing instru-
ment. Preferably, the message is a spoken message.
[0047] Throughout the present disclosure a message
relating to the ticket, is a message that can be received
by the hearing instrument in any form it may take from
generation of the message, e.g. the acoustic output from
a human speaker, e.g. making an announcement, to
transmission towards the eardrum of the user of the hear-
ing instrument, including the digitized message in a form
suitable for wireless transmission and in a form suitable
for signal processing in the hearing instrument.
[0048] The hearing instrument may be configured for
ignoring the message upon failed authentication of the
ticket management system, so that the hearing instru-
ment user will not be bothered with messages from un-
authorized sources.
[0049] The hearing instrument may have a mixer with
an input connected to an output of the receiver receiving
the message and other inputs connected to other trans-
mitters of audio signals, such as input transducer(s) of
the hearing instrument, and an output providing an audio
signal that is a weighted combination of the audio signals
input to the mixer.
[0050] In the mixer, muting may be performed by set-
ting the weights of other signals than the message to
zero.
[0051] In the mixer, ignoring messages from unauthor-
ized sources may be performed by setting the weight of
the message to zero.
[0052] In the event that the authenticator does suc-
cessfully authenticate the ticket management system,
the hearing instrument may be configured to adjust the
weights of the mixer so that other signals currently trans-
mitted to the user are attenuated during transmission of
the message to the user so that the message can be
clearly heard by the user without the user simultaneously
loosing connection with other signals received by the
hearing instrument. For example, attenuation of acoustic
signals from the surroundings of the user received by a
microphone of the hearing instrument during transmis-
sion of the message, allows the user to stay connected
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with the surroundings while simultaneously listening to
the message.
[0053] The hearing instrument may be configured to
always mute one or more other signals received by the
hearing instrument during transmission of the message
towards the eardrum of the user of the hearing instru-
ment.
[0054] The hearing instrument may have a user inter-
face, e.g. a push button, a remote control, etc. so that
the user can switch muting of other signals on and off as
desired in order to be able to or not be able to, respec-
tively, continue to listen to other sound signals while re-
ceiving the message, as desired.
[0055] The user interface may further include means
for user adjustment of the weights of the combination of
the input audio signals, such as a dial, or a push button
for incremental adjustment.
[0056] In order for the hearing instrument to be able to
authenticate the ticket management system, an electron-
ic signature uniquely identifying the ticket management
system may be included in the message.
[0057] Preferably, the electronic signature is encrypted
for secure authentication of the ticket management sys-
tem.
[0058] The electronic signature may include a digital
certificate issued by a certificate authority.
[0059] The electronic signature may include a hash
code, such as a message authentication code, in order
for the hearing instrument to be able to authenticate the
ticket management system in a cryptographically simple
way.
[0060] Signal processing in the new hearing instru-
ment may be performed by dedicated hardware or may
be performed in one or more signal processors, or per-
formed in a combination of dedicated hardware and one
or more signal processors.
[0061] As used in this disclosure, the term "processing
unit" may refer to any item that is capable of performing
signal processing. For example, the term "processing
unit" may refer to one or more processor(s), such as one
or more signal processor(s), or any integrated circuit. The
term "processing unit" may include software or a combi-
nation of hardware and software.
[0062] Also, as used herein, the terms "processor",
"signal processor", etc., are intended to refer to CPU-
related entities, either hardware, a combination of hard-
ware and software, software, or software in execution.
[0063] For example, a "processor", "signal processor",
etc., may be, but is not limited to being, a process running
on a processor, a processor, an object, an executable
file, a thread of execution, and/or a program.
[0064] By way of illustration, the terms "processor",
"signal processor", etc., designate both an application
running on a processor and a hardware processor. One
or more "processors", "signal processors", and the like,
or any combination hereof, may reside within a process
and/or thread of execution, and one or more "proces-
sors", "signal processors", etc., or any combination here-

of, may be localized on one hardware processor, possibly
in combination with other hardware circuitry, and/or dis-
tributed between two or more hardware processors, pos-
sibly in combination with other hardware circuitry.
[0065] Also, a processor (or similar terms) may be any
component or any combination of components that is ca-
pable of performing signal processing. For examples, the
signal processor may be an ASIC processor, a FPGA
processor, a general purpose processor, a microproces-
sor, a circuit component, or an integrated circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] In the following, preferred embodiments of the
new hearing instrument are explained in more detail with
reference to the drawing, wherein:

Fig. 1 schematically illustrates electronic circuitry of
the new hearing instrument,

Fig. 2 shows a point of sale system,

Fig. 3 is a flowchart of a method of sending a message
from a ticket management system to a hearing
instrument, and

Fig. 4 is a list which may be stored in a memory of the
point of sale.

DETAILED DESCRIPTION OF THE DRAWINGS

[0067] The new method and hearing instrument will
now be described more fully hereinafter with reference
to the accompanying drawings, in which various exam-
ples of the new method and hearing instrument are illus-
trated. The new method and hearing instrument accord-
ing to the appended claims may, however, be embodied
in different forms and should not be construed as limited
to the examples set forth herein. Rather, these examples
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the appended
claims to those skilled in the art.
[0068] It should be noted that the accompanying draw-
ings are schematic and simplified for clarity, and they
merely show details which are essential to the under-
standing of the new method and hearing instrument,
while other details have been left out.
[0069] Like reference numerals refer to like elements
throughout. Like elements will, thus, not be described in
detail with respect to the description of each figure.
[0070] Fig. 1 schematically illustrates exemplary hear-
ing instrument circuitry 100 of the new hearing instru-
ment. The illustrated new hearing instrument is a hearing
aid that may be of any suitable mechanical design, e.g.
to be worn in the ear canal, or partly in the ear canal,
behind the ear or in the concha, such as the well-known
types: BTE, RIE, ITE, ITC, CIC, etc.
[0071] The illustrated hearing instrument circuitry 100
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comprises a front microphone 112 and a rear microphone
114 for conversion of an acoustic sound signal from the
surroundings into corresponding microphone audio sig-
nals 116, 118 output by the microphones 112, 114. The
microphone audio signals 116, 118 are digitized in re-
spective A/D converters 120, 122 for conversion of the
respective microphone audio signals 116, 118 into re-
spective digital microphone audio signals 124, 126 that
are optionally pre-filtered (pre-filters not shown) and com-
bined in signal combiner 128, for example for formation
of a digital microphone audio signal 130 with directionality
as is well-known in the art of hearing aids. The digital
microphone audio signal 130 is input to the mixer 132
configured to output a weighted sum 134 of signals input
to the mixer 132. The mixer output 134 is input to a hear-
ing loss processing unit 136 configured to generate a
hearing loss compensated output signal 138 based on
the mixer output 134. The hearing loss compensated out-
put signal 138 is input to a receiver 140 for conversion
into acoustic sound for transmission towards an eardrum
(not shown) of a user of the hearing instrument.
[0072] The illustrated hearing instrument circuitry 100
is further configured to receive digital audio from various
transmitters, such as mobile phones, radios, media play-
ers, companion microphones, broadcasting systems,
such as in a public place, e.g. in a church, an auditorium,
a theatre, a cinema, a bank, a post office, a retail store,
a doctor’s office, a hospital, a town hall, a social security
office, etc., public address systems, such as in a railway
station, an airport, a shopping mall, etc., etc.
[0073] In the illustrated example, digital audio, includ-
ing spoken messages, is transmitted wirelessly to the
hearing instrument and received by the hearing instru-
ment antenna 142 connected to a radio transceiver 144.
The radio transceiver retrieves the digital data 146 from
the received radio signal, including a device address
identifying the device for which the digital audio is intend-
ed, the digital audio, possible transmitter identifiers, pos-
sible network control signals, etc. Provided that the re-
ceived address matches the address of the hearing in-
strument, signal extractor 148 extracts the digital audio
150 from the received digital data 146 and forwards the
digital audio 150 to the mixer 132. The digital audio 150
may include audio from a plurality of sources and thus,
the digital audio 150 may form a plurality of input signals
for the mixer 132, one input signal for each source of
audio. The other signals may be attenuated during trans-
mission of the message towards the eardrum of the user
of the hearing instrument. The other signals may also be
muted. The user may enter a command through a user
interface of the hearing instrument of a type well-known
in the art, controlling whether the other signals are muted
or attenuated.
[0074] As further explained below, digital data of the
message optionally also contains data 152 relating to the
identity of the ticket management system. With such da-
ta, the signal extractor 148 extracts these data 152 from
the digital data and forwards them to optional authenti-

cator 154 that is configured to authenticate the ticket
management system. Optional output authentication sig-
nal 156 forms a control input to the mixer 132 for control
of the weights of the sum of mixer input signals.
[0075] In the event that the ticket management system
cannot be authenticated, the corresponding weight of the
ticket management system part of the message is set to
zero in the mixer 132 so that the message is not trans-
mitted to the user; rather the message is ignored.
[0076] In the event that the ticket management system
is authenticated, the message is transmitted to the user
while the other signals are attenuated during transmis-
sion of the message.
[0077] The mixer 132 may have memories for storage
of information received during ongoing transmission of
the message towards the eardrum of the user of the hear-
ing instrument. Stored information may then be input to
the mixer subsequent to finalized transmission of the
message towards the eardrum of the user of the hearing
instrument in the same order in which they have been
received by the hearing instrument, or, in order of priority,
for inclusion in the output of the mixer 132.
[0078] The hearing instrument may be configured to
always mute one or more other signals received by the
hearing instrument during transmission of a message
from the ticket management system towards the eardrum
of the user of the hearing instrument.
[0079] In some embodiments, item 120, 122, 128, 132,
136, 148, 154, or any combination of the foregoing (e.g.,
items 120, 122, 128, and 132, or items 132 and 148, or
items 132 and 154, etc.) may be considered to be an
example of a processing unit.
[0080] Fig. 2 shows a point of sale 1 with a ticket man-
agement system 2 and a number of devices 3, 4, 5, and
6 worn by users.
[0081] The illustrated ticket management system 2
comprises a processing unit 23, a transceiver (TX/RX)
21, such as a RF transceiver, an input transducer 26,
such as a microphone, and an activator 22, such as a
push button, or the like. The ticket management system
2 may be situated in a ticket office, a bank counter, a post
office, a retail store, or the like.
[0082] The activator 22 is communicatively coupled to
the processing unit 23 wirelessly, e.g. via Bluetooth or
the like, or wired, e.g. via a cable or the like, via link
24.The transceiver 21 may be embodied as a transmitter
and a receiver configured for transmitting and/or receiv-
ing wireless data from at least one of the number of de-
vices 3, 4, 5, and 6. The transceiver 21 is communica-
tively coupled to the processing unit 23 wirelessly, e.g.
via Bluetooth or the like, or wired, e.g. via a cable or the
like, via link 25. In the illustrated ticket management sys-
tem 2, the transceiver 21 is configured for transmitting
and/or receiving wireless data from a plurality of devices
3, 4, 5, and 6.
[0083] The transceiver 21 communicates with the at
least one of the devices 3, 4, 5, and 6 via a wireless
communication interface in an industrial, scientific and
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medical (ISM) band, e.g. in accordance with a Bluetooth,
or a Bluetooth-like, communication protocol, e.g. in a 2.4
- 2.5 GHz band.
[0084] In the illustrated ticket management system 2,
the input transducer 26 is a microphone directed towards
a person 10, such as a clerk or the like, operating the
ticket management system 2.
[0085] The processing unit 23, which may be an ex-
ample of a processing unit, may be a central processing
unit (CPU), a digital signal processing unit (DSP) or the
like. In the illustrated ticket management system 2, the
processing unit 23 is configured for processing data to
and/or from the activator 22.
[0086] In the illustrated ticket management system 2,
the processing unit 23 is configured for transmitting
and/or receiving data via the transceiver 21.
[0087] In the illustrated ticket management system 2,
the processing unit is configured for receiving data from
the activator 22.
[0088] In the illustrated ticket management system 2,
the processing unit 23 is adapted to control one or more
features of activator 22 such as e.g. tactile resistance,
tactility, color, or the like.
[0089] Each of the devices 3, 4, 5, and 6 comprises a
transceiver 31, 41, 51, 61, such as a wireless transceiver.
[0090] In the illustrated ticket management system 2,
the device 3 is a first hearing aid, the device 4 is a second
hearing aid, the device 5 is a mobile telephone, and the
device 6 is a tablet personal computer, each of which
contains a respective transceiver 31, 41, 51, 61 config-
ured for wireless transmission and reception of data.
[0091] Each of the transceivers 31, 41, 51, 61 is con-
figured for wireless communicative coupling to the ticket
management system 2 for transmission and reception of
wireless data to and from the ticket management system
2. In the illustrated ticket management system 2, the
transceivers 31, 41, 51, 61 communicates wirelessly with
the ticket management system 2 via a wireless commu-
nication interface in an industrial, scientific and medical
(ISM) band in accordance with Bluetooth, or a Bluetooth-
like communication protocol, e.g. in a 2.4 - 2.5 GHz band.
[0092] In Fig. 2, first user A carries a hearing instru-
ment, namely a binaural hearing aid comprising the first
hearing aid 3 and the second hearing aid 4, second user
B carries mobile telephone 5, and third user C carries
tablet personal computer 6.
[0093] The users A, B, and C are waiting to be served
at the point of sale 1. For example, user A is the next to
be served, user B is behind user A i.e. waiting to be served
after user A, and user C is behind user B, i.e. waiting to
be served after user B.
[0094] When a hearing instrument carrying person,
such as user A, arrives at the point of sale 1 to be served,
the person activates activator 22, e.g. by pushing a push-
button, in order to receive his or her number in the virtual
queue at the point of sale 1. In response to the activation
of activator 22, the ticket management system 2 issues
the next available number to user A and associates the

issued number to the hearing instrument worn by user
A. When user A is called for service, the ticket manage-
ment system 2 transmits a corresponding message, e.g.
an audio signal containing a message with information
that the issued number can be served, to the hearing
instrument 3, 4 worn by user A. In other words, this mes-
sage was associated with the hearing instrument worn
by user A, when the issued number was associated with
the hearing instrument worn by user A.
[0095] Once activated, an active-signal is transmitted
from the activator 22 to the processing unit 23 indicating
an activation of the activator 22. The active-signal acti-
vates a routine or algorithm in processing unit 23 which
turns on a receiver-part of the transceiver 21. The receiv-
er-part of the transceiver 21 detects radio frequency sig-
nals transmitted from one or more of the devices 3, 4, 5
and 6. In the illustrated ticket management system 2, the
receiver-part of the transceiver 21 detects a first radio
frequency signal transmitted from device 3, a second ra-
dio frequency signal transmitted from device 4, a third
radio frequency signal transmitted from device 5, and a
fourth radio frequency signal transmitted from device 6.
In the illustrated ticket management system 2, the receiv-
er-part of the transceiver 21 detects a radio frequency
signal transmitted from a proper subset of the devices 3,
4, 5, and 6, e.g. from the subset comprising devices 3,
4, 6.
[0096] In the illustrated ticket management system 2,
the radio frequency detection is performed in a period of
time such as two seconds or the like from the activation
of the activator 22. In the illustrated ticket management
system 2, the ticket management system 2 is configured
to perform the radio frequency detection continuously pri-
or to, during and after the activation of the activator 22.
[0097] In the illustrated ticket management system 2,
the radio frequency signals transmitted by the first and/or
second hearing aid are radio beacons transmitted at a
regular period such as once every second or the like. In
a further embodiment, one or both of devices 5 and 6
may also be configured for transmitting similar radio bea-
cons at a regular period.
[0098] The radio frequency signals detected by the re-
ceiver-part of the transceiver 21 are transmitted from the
transceiver 21 to the processing unit 23 via link 25. In the
illustrated ticket management system 2, the detected ra-
dio frequency signals are transmitted from the transceiv-
er 21 to the processing unit 23 after the expiry of the
detection period e.g. two seconds.
[0099] In the illustrated ticket management system 2,
the processing unit 23 calculates and/or measures and/or
determines a quality value for each of the devices 3, 4,
5, and 6 based on the respective detected radio frequen-
cy signals received from the transceiver 21. The process-
ing unit 23 further associates the respective quality value
to each of the devices 3, 4, 5, and 6. In the illustrated
ticket management system 2, the quality value is a re-
ceived signal strength indicator RSSI. In another ticket
management system 2, the quality value is received
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channel power indicator RCPE. In yet another ticket man-
agement system 2, the quality value is signal to noise
ratio SNR.
[0100] Based on the quality values, the processing unit
23 selects the device with the largest/highest quality val-
ue for reception of a message, since the largest/highest
quality value of the selected device is relied on as an
indication that a user carrying the selected device is clos-
est to the activator 22 at the time of activation of the ac-
tivator 22.
[0101] In the illustrated ticket management system 2,
the quality value is RSSI and the transceiver 21 may have
detected a high amplitude radio frequency signal from
device 3, the transceiver 21 may have detected a medi-
um-low amplitude radio frequency signal from device 4,
the transceiver 21 may have detected a medium-high
amplitude radio frequency signal from device 5, and the
transceiver 21 may have detected a low amplitude radio
frequency signal from device 6, at or near the time of
activation of the activator 22.
[0102] Based on the detected radio frequency signal
from device 3, the processing unit 23 calculates and/or
measures and/or determines a quality value associated
with device 3. The processing unit 23 may for example
associate a RSSI value of 4 (large/high value) with device
3. Based on the detected radio frequency signal from
device 4, the processing unit 23 calculates and/or meas-
ures and/or determines a quality value associated with
device 4. The processing unit 23 may for example asso-
ciate a RSSI value of 2 (medium-low value) with device
4. Based on the detected radio frequency signal from
device 5, the processing unit 23 calculates and/or meas-
ures and/or determines a quality value associated with
device 5. The processing unit 23 may for example asso-
ciate a RSSI value of 3 (medium high value) with device
5. Based on the detected radio frequency signal from
device 6, the processing unit 23 calculates and/or meas-
ures and/or determines a quality value associated with
device 6. The processing unit 23 may for example asso-
ciate a RSSI value of 1 (low value) with device 6.
[0103] In the illustrated ticket management system 2,
the calculated and/or measured and/or determined qual-
ity values is stored in a list in a memory 28, such as a
RAM, communicatively coupled to the processing unit 23
via communication link 29, or included in the processing
unit 23. The stored quality values are associated with an
identifier representing the respective device such that an
entry in the list in the memory 28 contains an identifier
associated with device 3 and the quality value calculated
and/or measured and/or determined for device 3. The list
contains similarly entries for the other devices as shown
in Fig. 4.
[0104] In the illustrated ticket management system 2,
the processing unit 23 is further configured for setting a
flag for each entry in the list indicating whether the device
identified by said entry supports audio streaming. The
detected devices 3, 4, 5, and 6 may in the illustrated ticket
management system 2 transmit information regarding

streaming capabilities to the transceiver 21 which the
processing unit 23 may utilize to set the flag.
[0105] Based on the associated quality values, the
processing unit 23 determines that device 3 is closest to
the ticket management system 2 at activation of the ac-
tivator 22 due to the highest/largest quality value, and
therefore associates the number in the virtual queue is-
sued in response to the activation, with hearing aid 3,
and thus, the processing unit 23 associates a corre-
sponding message with hearing aid 3 in that the process-
ing unit 23 selects hearing aid 3 as the receiver of a mes-
sage with the information that user A is called for service
that the transceiver 21 transmits when the number asso-
ciated with hearing aid 3 is called for service.
[0106] The processing unit 23 generates the message
by activation of the microphone 26 so that the person 10
operating the ticket management system 2 can call the
next in line for service, in this case user A, whereby an
analog voice signal of the person 10 is converted into an
analogue voice signal subsequently converted into a dig-
ital voice signal in an analogue-to-digital converter (not
shown) and transmitted to processing unit 23 via link 27
and from processing unit 23 to transceiver 21 via link 25.
[0107] Further, the processing unit 23 controls the
transceiver 21 to transmit a digital audio stream repre-
senting the digital voice signal to the selected device,
namely hearing aid 3. In this way, the processing unit 23
controls the transceiver 21 to stream the voice signal
from the person 10 to the user A carrying device 3 thereby
ensuring a private secure transmission of audio data from
the ticket management system 2 to the selected hearing
aid 3.
[0108] In the illustrated ticket management system 2,
the microphone 26 is continuously active i.e. before, dur-
ing and after the activation of activator 22, and the
processing unit processes the audio signal from the mi-
crophone 26 continuously i.e. before, during and after
activation of activator 22. The processing unit 23 controls
the transceiver 21 to send a "call for service"-message
to the device associated with number in the virtual queue
that is called for service. The other devices do not receive
the message.
[0109] The illustrated ticket management system 2
may further be configured to broadcast specific type(s)
of messages, such as emergency messages or the like,
to all devices at the point of sale that have been associ-
ated with numbers in the virtual queue and/or that are
located within reach of the transceiver 21.
[0110] In the illustrated ticket management system 2,
the processing unit 23 may encrypt the digital voice signal
according to an encryption algorithm such that the trans-
ceiver 21 transmits an encrypted audio stream to the de-
vice 3. In the illustrated ticket management system 2, the
encryption algorithm is selected from the group consist-
ing of private-key encryption and public-key encryption.
[0111] In the illustrated ticket management system 2,
at least one of the devices 3, 4, 5, and 6 is configured for
including a radio beacon in the radio frequency signals
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transmitted from the at least one devices 3, 4, 5, and 6
to the transceiver 21 of the ticket management system
2. In the illustrated ticket management system 2, all the
devices 3, 4, 5, and 6 are configured for including a radio
beacon in the radio frequency signals transmitted from
the respective device 3, 4, 5, and 6 to the transceiver 21
of the ticket management system 2.
[0112] In the illustrated ticket management system 2,
the selected device 3 is communicatively coupled to a
contra- lateral device 4 e.g. in a binaural hearing aid sys-
tem. The ticket management system 2 is configured for
requesting the selected device 3 an identifier associated
with the contra- lateral device 4. When the processing
unit 23 selects the selected device 3 based on the quality
value, the processing unit 23 may transmit a request to
the selected device 3 via transceiver 21. The request
may contain a request for an identifier of a contra-lateral
device 4. The selected device 3 is configured for respond-
ing to the request by transmitting an identifier identifying
the contra-lateral device 4 to the processing unit 23 via
transceiver 21 if such a contralateral device 4 exists; oth-
erwise the selected device 3 may respond with a prede-
termined code e.g. a zero or the like. The processing unit
23 may store the identifier of the contra-lateral device 4
in the memory 28. In the illustrated ticket management
system 2, the identifier of the contra-lateral device 4 is
marked as associated with the selected device 3 in the
memory. Subsequently, the ticket management system
2 may stream the voice signal from the clerk 10 to the
selected device 3 and the contra-lateral device 4. There-
by is ensured that the contra-lateral device 4 is uniquely
identified. Due to shadow effects, the contra-lateral de-
vice 4 may provide a substantially less strong signal to
the transceiver 21 of the ticket management system 2
than the selected device 3 and therefore selection of the
contralateral device based on the list may be faulty. The
method of requesting an identifier for a contra-lateral de-
vice removes this problem.
[0113] In the illustrated ticket management system 2,
the ticket management system 2 may continue to stream
audio data to the device 3 and possibly also device 4 if
identified, until the user A activates a button on one of
the devices 3 and 4, which activation enables the device
3 and/or device 4 to transmit a signal to the processing
unit 23 via transceiver 21 indicating a stop of the stream.
Subsequently after reception of the stop signal from one
or both of devices 3 and 4, the ticket management system
2 stops streaming the audio stream to the devices 3 and 4.
[0114] Fig. 3 shows an embodiment of a method of
securely transmitting a message from a ticket manage-
ment system 2 to a device, such as a hearing aid 3.
[0115] In a first step, step 201, a user A activates an
activator 22 of the ticket management system 2.
[0116] The activation of the activator 22 starts a second
step, a search step 210, wherein the ticket management
system 2 searches for wireless radio frequency signals.
The search is performed by the transceiver 21 controlled
by the processing unit 23 via link 25. The wireless radio

frequency signals sought after by the ticket management
system 2 is emitted by the device 3 carried by user A, by
device 4 also carried by user A, by device 5 carried by
user B and device 6 carried by user C.
[0117] In the illustrated ticket management system 2,
the search is carried out continuously by the ticket man-
agement system 2 i.e. before, during and after the acti-
vation of the activator 22. When the activator 22 is acti-
vated, the devices 3, 4, 5, and 6 detected by the trans-
ceiver 21 at the moment of activation, are stored in a list
or the like in a memory 28 communicatively coupled to
the processing unit 23 via link 29 together with identifi-
cation information, such as Device ID profile DIP as
known from Bluetooth, and signal strength and/or quality,
such as RSSI, for each of the detected devices 3, 4, 5,
and 6.
[0118] In the illustrated ticket management system 2,
the search is carried out in a period of time, e.g. two
seconds or the like, after the activation of the activator.
When the activator 22 is activated, the devices 3, 4, 5,
and 6 detected by the transceiver 21 in the two seconds,
or the like, after the activation of the activator 22, are
stored in a list or the like in the memory 28 communica-
tively coupled to the processing unit 23 together with
identification information and signal strength and/or qual-
ity for each of the detected devices 3, 4, 5, and 6.
[0119] In the illustrated ticket management system 2,
the processing unit 23 orders and/or arranges, in a step
220, the items in the list according to the signal strength
such that the device with the highest signal strength de-
tected by transceiver 21 at the time of activation of acti-
vator 22 is placed at the top of the list.
[0120] Based on the measured signal strength of the
detected devices 3, 4, 5, and 6, the ticket management
system 2 selects, in a step 230, the device with the high-
est signal strength at the time of activation, or shortly
thereafter. Then, the ticket management system 2 illus-
trated in Fig. 2 issues a ticket with the next available
number in the virtual queue and associates the number
with the selected device and stores the associated
number together with the ID of the selected device in
memory 28. The ticket management system 2 also dis-
penses the ticket with the number printed on it with a
ticket dispenser (not shown), and the user with the device
takes the ticket.
[0121] In a subsequent step 240, the ticket manage-
ment system 2 starts to send a message with streamed
audio data from a microphone 26 recording voice data
from the person 10 to a device associated with the
number in the virtual queue that is called for service by
the person 10. In this way, other users carrying other
devices that are still in line in the virtual queue do not
receive the message that the ticket management system
2 transmits to the device called for service, e.g. hearing
aid 3, whereby a user of a device associated with a
number in the virtual queue is relieved from receiving
messages intended for other users.
[0122] In the illustrated ticket management system 2,
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the ticket management system 2 requests an identifier,
in a step 250 following step 230, from the selected device
3 to a contra-lateral device 4 communicatively coupled
to a selected device 3 e.g. via a wireless communication
protocol. Due to shadow effects and the like, the contra-
lateral device 4 need not be subsequent to the selected
device in the list in the memory.
[0123] In a subsequent step 260, the selected device
3 transmits an identifier of the contralateral device 4 to
the ticket management system 2.
[0124] Subsequently, the ticket management system
2 transmits the message both to the selected device 3
and the contra-lateral device 4 carried by user A having
activated the activator 22 in step 240.
[0125] The search for wireless radio frequency signals
stops in step 270 when the person 10 or another person
deactivates the activator 22.
[0126] Fig. 4 shows an embodiment of a list which is
stored in a memory 28 of the ticket management system
2 by the processing unit 23. The list 301 contains a col-
umn 302 containing identifiers for each of the devices 3,
4, 5, and 6 detected by the transceiver 21. Further, the
list contains a column 303 containing a quality value for
each of the detected devices 3, 4, 5, and 6 measured
and/or calculated and/or determined by the processing
unit 23 via detected signals received from transceiver 21
via link 25. Additionally, the list contains a column 304
containing a flag or a binary value for each of the detected
devices 3, 4, 5, and 6 indicating whether the device sup-
ports audio streaming. In Fig. 4, a binary value of 1 indi-
cates that audio streaming is enabled in the device and
a binary value of 0 indicates that audio streaming is dis-
abled.
[0127] Although the ticket management system 2 has
been described as having a processing unit 23, it should
be noted that the ticket management system 2 includes
any processing unit configured to perform the features
described herein.
[0128] In an embodiment, the activator 22 and an ad-
ditional transceiver and an additional processing unit may
be contained in a component physically separated from
the ticket management system 2 and e.g. placed at an
entrance of the ticket office, the bank, the post office, the
retail store, or the like. In this embodiment, the transceiver
of the activator component may perform the communi-
cation of transceiver 21 with the hearing instrument. Ad-
ditionally, the transceiver of the component may transmit
information receiver from the hearing instrument such as
RSSI to the transceiver 21 ticket management system.
The voice of the clerk may be transmitted via transceiver
21 to the component transceiver and from there to the
hearing instrument. In an embodiment, the processing
of DSP 23 may be performed by the additional processing
unit in the component. In this embodiment, the DSP 23
may be reduced in complexity.
[0129] Thus, a hearing instrument is provided compris-
ing

a wireless receiver configured for reception of a mes-
sage relating to a ticket issued by a ticket manage-
ment system and acquired by a user of the hearing
instrument, and wherein

the hearing instrument is further configured for
processing the message according to a hearing loss
of the user and to convert the processed message
into an acoustic signal for transmission towards an
eardrum of the user, and optionally a wireless trans-
mitter configured for transmission of a signal to the
ticket management system with data identifying the
hearing instrument, and optionally

the hearing instrument is further configured for mut-
ing at least one other signal received by the hearing
instrument during the transmission towards an ear-
drum of the user, and optionally

the hearing instrument is further configured for mix-
ing the message with at least one other signal re-
ceived by the hearing instrument, and for processing
the mixed output according to a hearing loss of the
user and to convert the processed mixed output into
the acoustic signal for transmission towards the ear-
drum of the user of the hearing instrument, and op-
tionally

the hearing instrument comprises

an authenticator configured for authentication of the
ticket management system, and optionally

the hearing instrument is further configured for con-
verting the message into an acoustic signal for trans-
mission towards the eardrum of the user of the hear-
ing instrument upon successful authentication of the
ticket management system, and optionally the re-
ceiver forms part of a transceiver that is configured
for communication with a wireless network and that
optionally is configured for communication with a
hand-held device.

[0130] A ticket management system is also provided,
comprising

a transceiver,

a user interface, and

a processing unit,

wherein the processing unit is configured for

issuing a ticket to a user of a hearing instrument,
upon reception of a corresponding user request
entered by the user using the user interface, and
associating the ticket with the hearing instru-
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ment so that a message relating to the ticket can
be transmitted from the transceiver to the hear-
ing instrument, and optionally

an encoder configured for encoding a signature iden-
tifying the ticket management system for transmis-
sion together with the message, and optionally

the transceiver comprises an interface to the Internet
so that the message can be transmitted to the hear-
ing instrument through the Internet, and optionally

the transceiver is configured for communication with
a wireless network, and optionally the associating
comprises

• establishing an ad hoc network between the tick-
et management system and the hearing instru-
ment; and

• measuring a transmission property of the hear-
ing instrument in said ad hoc network, and op-
tionally

the ad hoc network is a Bluetooth Low Energy net-
work, and optionally the transmission property of the
hearing instrument is a RSSI value of at least one
data package received by the ticket management
system from the hearing instrument via said ad hoc
network in a time period comprising the user request,
and optionally

the time period is a millisecond.

[0131] A method of transmitting a message from a tick-
et management system to a hearing instrument is also
provided, wherein the ticket management system com-
prises a transceiver and a user interface, and the method
comprises

receiving, by the ticket management system, a user
request for a ticket from a user of the hearing instru-
ment,

issuing a ticket by the ticket management system,
to the user,

associating the ticket to the hearing instrument of
the user, and transmitting a message relating to the
ticket from the ticket management system to the
hearing instrument, and optionally

generating a signature identifying the ticket manage-
ment system,

wherein the signature is transmitted together with
the message, and optionally

authenticating the ticket management system in the

hearing instrument based on the transmitted signa-
ture, and

converting the message in the hearing instrument
into an acoustic signal for transmission towards an
eardrum of the user upon successful authentication
of the ticket management system, and optionally

generating the signature includes encrypting the sig-
nature, and optionally authenticating the ticket man-
agement system includes decrypting the encrypted
signature included in the message.

Claims

1. A hearing instrument comprising
a wireless receiver configured for reception of a mes-
sage relating to a ticket issued for a user of the hear-
ing instrument by a ticket management system,
a processing unit configured for processing the mes-
sage according to a hearing loss of the user, and
a speaker configured to convert the processed mes-
sage into an acoustic signal for transmission towards
an eardrum of the user.

2. A hearing instrument according to claim 1, further
comprising
a wireless transmitter configured for transmission of
a signal to the ticket management system with data
identifying the hearing instrument.

3. A hearing instrument according to claim 1 or 2,
wherein the processing unit is further configured for
muting at least one other signal received by the hear-
ing instrument during the transmission towards an
eardrum of the user.

4. A hearing instrument according to any of the previ-
ous claims, wherein the processing unit is further
configured for mixing the message with at least one
other signal received by the hearing instrument to
obtain a mixed output, and for processing the mixed
output according to the hearing loss of the user.

5. A hearing instrument according to any of the previ-
ous claims, comprising
an authenticator configured for authentication of the
ticket management system, and wherein
the processing unit is further configured for convert-
ing the message into an acoustic signal for transmis-
sion towards the eardrum of the user of the hearing
instrument upon successful authentication of the
ticket management system.

6. A ticket management system comprising
a transceiver,
a user interface, and
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a processing unit configured for

issuing a ticket to a user of a hearing instrument,
upon reception of a corresponding user request
entered by the user using the user interface, and
associating the ticket with the hearing instru-
ment, and
control the transceiver to transmit a message
relating to the ticket to the hearing instrument
based at least in part on the association of the
ticket with the hearing instrument.

7. A ticket management system according to claim 6,
further comprising an encoder configured for encod-
ing a signature identifying the ticket management
system for transmission together with the message.

8. A ticket management system according to claim 6
or 7, wherein the transceiver comprises an interface
to the Internet, and wherein the transceiver is con-
figured to transmit the message to the hearing in-
strument through the Internet.

9. A ticket management system according to any of
claims 6 - 8, wherein the transceiver is configured
for communication with a wireless network.

10. A ticket management system according to any of
claims 6 - 9, wherein the processing unit is configured
to perform the act of associating by

• establishing an ad hoc network between the
ticket management system and the hearing in-
strument; and
• measuring a transmission property of the hear-
ing instrument in the ad hoc network.

11. A ticket management system according to claim 10,
wherein the ad hoc network is a Bluetooth Low En-
ergy network.

12. A ticket management system according to claim 10
or 11, wherein the transmission property of the hear-
ing instrument is a RSSI value of at least one data
package received by the ticket management system
from the hearing instrument via said ad hoc network
in a time period comprising the user request.

13. A method of communication between a ticket man-
agement system and a hearing instrument, wherein
the ticket management system comprises a trans-
ceiver and a user interface, the method comprising
receiving by the ticket management system, a user
request for a ticket from a user of the hearing instru-
ment,
issuing a ticket by the ticket management system to
the user,
associating the ticket with the hearing instrument of

the user, and
transmitting a message relating to the ticket from the
ticket management system to the hearing instru-
ment.

14. A method according to claim 13, further comprising
generating a signature identifying the ticket manage-
ment system,
wherein the signature is transmitted together with
the message to the hearing instrument.

15. A method according to claim 14, further comprising
authenticating the ticket management system in the
hearing instrument based on the transmitted signa-
ture, and
converting the message in the hearing instrument
into an acoustic signal for transmission towards an
eardrum of the user upon successful authentication
of the ticket management system.

16. A method according to claim 15, wherein generating
the signature includes encrypting the signature, and
wherein authenticating the ticket management sys-
tem includes decrypting the encrypted signature in-
cluded in the message.

Amended claims in accordance with Rule 137(2)
EPC.

1. A hearing instrument comprising
a wireless transmitter configured for transmission of
a signal to a ticket management system with data
identifying the hearing instrument,
a wireless receiver configured for reception of a mes-
sage relating to a ticket issued for a user of the hear-
ing instrument by the ticket management system,
a processing unit configured for processing the mes-
sage according to a hearing loss of the user, and
a speaker configured to convert the processed mes-
sage into an acoustic signal for transmission towards
an eardrum of the user.

2. A hearing instrument according to claim 1 , where-
in the processing unit is further configured for muting
at least one other signal received by the hearing in-
strument during the transmission towards an ear-
drum of the user.

3. A hearing instrument according to any of the pre-
vious claims, wherein the processing unit is further
configured for mixing the message with at least one
other signal received by the hearing instrument to
obtain a mixed output, and for processing the mixed
output according to the hearing loss of the user.

4. A hearing instrument according to any of the pre-
vious claims, comprising an authenticator configured
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for authentication of the ticket management system,
and wherein
the processing unit is further configured for convert-
ing the message into an acoustic signal for transmis-
sion towards the eardrum of the user of the hearing
instrument upon successful authentication of the
ticket management system.

5. A ticket management system comprising
a transceiver,
a user interface, and
a processing unit configured for
issuing a ticket to a user of a hearing instrument,
upon reception of a corresponding user request en-
tered by the user using the user interface, and as-
sociating the ticket with the hearing instrument, and
control the transceiver to transmit a message relating
to the ticket to the hearing instrument based at least
in part on the association of the ticket with the hearing
instrument.

6. A ticket management system according to claim
5, further comprising an encoder configured for en-
coding a signature identifying the ticket management
system for transmission together with the message.

7. A ticket management system according to claim
5 or 6, wherein the transceiver comprises an inter-
face to the Internet, and wherein the transceiver is
configured to transmit the message to the hearing
instrument through the Internet.

8. A ticket management system according to any of
claims 5 - 7, wherein the transceiver is configured
for communication with a wireless network.

9. A ticket management system according to any of
claims 5 - 8, wherein the processing unit is configured
to perform the act of associating by

• establishing an ad hoc network between the
ticket management system and the hearing in-
strument; and
• measuring a transmission property of the hear-
ing instrument in the ad hoc network.

10. A ticket management system according to claim
9, wherein the ad hoc network is a Bluetooth Low
Energy network.

11. A ticket management system according to claim
9 or 10, wherein the transmission property of the
hearing instrument is a RSSI value of at least one
data package received by the ticket management
system from the hearing instrument via said ad hoc
network in a time period comprising the user request.

12. A method of communication between a ticket

management system and a hearing instrument,
wherein the ticket management system comprises
a transceiver and a user interface, the method com-
prising
receiving by the ticket management system, a user
request for a ticket from a user of the hearing instru-
ment,
issuing a ticket by the ticket management system to
the user,
associating the ticket with the hearing instrument of
the user, and
transmitting a message relating to the ticket from the
ticket management system to the hearing instru-
ment.

13. A method according to claim 1213, further com-
prising
generating a signature identifying the ticket manage-
ment system,
wherein the signature is transmitted together with
the message to the hearing instrument.

14. A method according to claim 13, further compris-
ing
authenticating the ticket management system in the
hearing instrument based on the transmitted signa-
ture, and
converting the message in the hearing instrument
into an acoustic signal for transmission towards an
eardrum of the user upon successful authentication
of the ticket management system.

15. A method according to claim 14, wherein gener-
ating the signature includes encrypting the signa-
ture, and wherein authenticating the ticket manage-
ment system includes decrypting the encrypted sig-
nature included in the message.
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