WO 2006/097099 PCT/DK2005/000188 1 REMOTE CONTROL SYSTEM FOR A HEARING AID This
invention relates to hearing aids. More specific, it relates to programmable hearing aids with wireless
remote contrel@apabiliies and to devices for wireless remote control 5 ofPlearkmeaicdsikiodem,
programmable hearing aids are adapted for being programmed by a fitter using a personal computer
equipped with a dedicated interface. The interface may be wired or wireless, and the hearing aids
may be programmed using dedicated software running on 10 the personal computer. Wireless remote
controls for user control of hearing aids are also known. They are usually dedicated, hand-held
devices for conﬁgﬁﬁ%%rﬁ%m%w Fé&%lﬁtﬁ%@mw volume from the hearing aids or
changing among different programs stored 15 in the hearing aids. Upgrading the remote controls with
new functionality, may be. difficult or impgssihle hecause of this dedication, and a remote control
device may also hlesasﬁﬁnéagfllﬁé?tgf Fﬁlg%%ba &8%9%3?%%&&6 SrdgREoRaNRe e AHIPEid with an
amplifier and traifsrwigsioinc2essention avhipsictrabimissiod chésaicteristiederashecanttotied, with a
control unit5 Wit%fqﬁegﬂgsg&tstgr for wireless transmission of control signals to the hearing aid and a
receiver located therein tor receiving and demodulating control signals, whereby the external control
unit has a keypad and a transmitter. 25 US 5202927 provides a remote-controllable, programmable

hearing aid syStged g AASR TG AN ANANILIAL AP LI KADSRINL or wireless

transmission of control parameters to the Rearing aid. A receiving circtit for receiving the control
parameters is |GRIENH SREPEST PR Byilyoldicsey infarssdSHmerREs s it ot edmaring

device, where thgriMut HRViGEHSaring aids may be programmed using dedicated software running on

10 the personal computer.

Wireless remote controls for user control of hearing aids are also known. They are
usually dedicated, hand-held devices for controiling simple functions, e.g. regulating
the output volume from the hearing aids or changing among different programs stored
15 inthe hearing aids. Upgrading the remote controls with new functionality may be
difficult or impossible because of this dedication, and a remote control device may also

easily get lost or mislaid.

US 4947432 provides a programmable hearing aid with an amplifier and transmission
20 section whose transmission characteristics can be controlied, with a control unit, with a

transmitter for wireless transmission of control signals to the hearing aid and a receiver

located therein for receiving and demodulating control signals, whereby the external

control unit has a keypad and a transmitter.

25 US 5202927 provides a remote-controliable, programmable hearing aid system,
including a hearing aid and an external control unit with a transmitter for wiretess
transmission of control parameters to the hearing aid. A receiving circuit for receiving

the control parameters is located in the hearing aid.

30 WO 00/22874 discloses a fitting system for a hearing device, where the Input device is
a mobile telephone. Means for communication between the mobile telephone and the

hearing device may be embodied as a separate unit or may be built into the mobile



a mobile telephone. Means for communication between the mobile telephone and the hearing device
may be embodied as a separate unit or maybe built into the mobile 2 telephone. Fitting of the hearing
aid may then be carried out through the use of an application running on the mobile telephone and
operated either by the keyboard of the mobile telephone or by voice commands spoken into the
microphone of the mobile telephone. In a first aspect of the invention, there is provided a remote
control system for a hearing aid, said remote control system comprising at least one hearing aid with a

first wirelesgepagierranm@ Srshwireless: transmitiah.sait hearag aif having merans fer sifeaming
audio via the first wireless transmitter, %ﬁlug-in device comprising a second wireless transmitter and a
g

second wirdBRLAG TER B O HUMERH E IR SEHMARD SRR M e BYi R ity BRErRE HHs for
connecting withie mutdiletelephonecirddamohils telephonao whengiorthadmehite trlepbieie comprises
a memory f?erlgt%ineg an audio stream received from the hearing aid via the plug-in device using the
hearing aid mlcPropnnOne as an input device, and wherein an application software us embedded in the
plug-in device or the mobile telephone for execution by the mobile telephone for remote controlling the

hearing aidThis; nobijle-tel I ser inter f-a wireless remote
controtof a T R P o PR o i
having a mftfoptidrematioaespdaketen Karernsagprotassonaneran mibsstbonmiriniestshs unit

adapted for,gemmunicating-aceprding %%ﬁ%ﬁ%%r%mﬁ?gigw M@%C%e%xécﬁoﬁ@;%mﬁmlgaﬂons _
protocol or a similar standard wireless interface protocol. In a second aspect of the invention, there is

provided a RBAe tRIEShBIE THFHIES i SPRINRS i JIHEA JRXisH FBMREIS R aTOKbRiBFSHg means
for displayingaasieimetetdatbond wireless receiver for communicating bidirectionally with the

hearing aid and means for connecting with a mobile telephone, and a mobile telephone,
wherein the mobile telephone comprises a memory for storing an audio stream received
from the hearing aid via the plug-in device using the hearing aid microphone as an input
device, and wherein an application software us embedded in the plug-in device or the
mobile telephone for execution by the mobile telephone for remote controlling the

hearing aid.

This can enable a mobile telephone to double as a user interface of a wireless remote

control of a hearing aid.

In example embodiments, a mobile telephone is defined as a hand-held unit having a
microphone, a loudspeaker, a battery, a processor and a wireless communications unit
adapted for communicating according to a GSM communications protocol, a 3G

communications protocol or a similar standard wireless interface protocol.

In a second aspect of the invention, there is provided a mobile telephone for use in a
remote control system for hearing aids, comprising means for displaying a remote control
user interface for at least one hearing aid, means for communicating with a plug-in device
capable of transmitting commands and audio to the hearing aid, means for remote

controlling at least one hearing aid using the remote control user interface, and means for



user interface for at least one hearing aid, means for communicating with a plug-in device capable of
transmitting commands and audio to the hearing aid, means for remote controlling at least one
hearing aid using the remote control user interface, and means for 2a transmitting audio to the at least
one hearing aid via the plug-in device, wherein the mobile telephone comprises a memory for storing
an audio stream from the hearing aid using the hearing aid as an input device. In example
embodiments, there is provided a plug-in device fatause in a remote control system for a hearing aid.

An exising (i drleRlgne AN a RIDIERIBE fPANPHn G HIRInAl devies aust ppgameras,

MP3-players, BluetoothOO-devices and other peripheral equipment,”may be readily use to connect

with such aBRRINIERheae THEIPIESIA BevesYctmpases am aldtriepiayifercsmating ®ithe mobile

telephone. Jde.RligrinsieVice 03y RgRewated by the power source of the mobile telephone when
connected, and data signals and audio signals may then be transferred between the mobile telephone

and the plug-in device. Pins for power, data, and audio signals may be readily available in the mobile

telephone far theupblg-imbeviee1ie, userd iexampe elﬁh@dﬁn&ﬂﬁ&etﬁﬁr@si&ﬁf@vwﬁﬁ@cﬁmﬂﬂe telephone
foruse in a reTotef coqtrol Sé dﬁm for hearin r%a%cairs This enables the m kjjlle telephone to be used as a
remote conBolTor & HeArhg et with ST Hhae folCSBBPGHEYT é‘ﬁlﬁﬁpﬁ ”ilr?ﬁu? 8aRE P ying on

means readiytavailable thehmobiledelepidiel dydeuriiecdetaisdandadvantage pafithersbmote
control syst%al ?ﬁ%g{t &qg\tgetpeeaﬁgmgbe embe e%mgptg %{]e d scrfb dvki)géow The invention will now he
re deta é &

described in with respéct to the drawings, where OwsS a remote control system
according to the invention, and Fig. 2 is a block schematic showing a mobile telephone and a plug-in

device, andThe plug-in device comprises an electric plug for connecting to the mobile telephone.
The plug-in device may be powered by the power source of the mobile telephone when
connected, and data signals and audio signals may then be transferred between the mobile
telephone and the plug-in device. Pins for power, data, and audio signals may be readily

available in the mobile telephone for the plug-in device to use.

In example embodiments, there is provided a mobile telephone for use in a remote
control system for hearing aids. This enabies the mobile telephone to be used as a remote
control for a hearing aid without the need for separate display and input' means, relying

on means readily available in the mobile telephone,



Fig. 3 is a flowchart illustrating the communication flow between the mobile telephone and the plug-in
device. Reference is first made to fig. 1, which shows a plug-in device 5 connected to a mobile
telephone | through a plug 4 and a socket 14 for the purpose of remotely controlling a hearing aid 9.
The mobile telephone | may be operated by a keypad 2 and a display 3, and may comprise remote
control software (not shown) or access software (not shown) embedded in the plug-in device 5 and
accessed via the plug 4 and socket connection 14. 3The plug-in device 5 comprises a wireless
transmitter or transceiver 6 and an antenna 7 for communicating with the hearing aid 9. The hearing
aid 9 comprises an acoustic input transducer 10, a hearing aid processor 11, an antenna 12 and an
acoustic outptithfadetileend Atrieating tiv [SraeEssor o chitiprsacardinelbs dheesistior
transceiver dmdbshewn) {ar dhesypeseWf receiving messages 8 from the transmitter 6 in the plug-in
device 5 and for transmitting signals to the transceiver 6 in the plug-in device 5. When plugged into the
mobile telephone 1, the plug-in device 5 makes its embedded software available to the mobile
telephone 1Thaéseftivareitomprisedsenbotbiconiroldeniitings fospeontsalingriraingmiasian or receipt of
remote control signals to or from the hearing aid 9 via the wireless transceiver 6 and the antenna 7 in
the plug-in device 5. The embedded software is executed by the hardware platform of the mobile
telephone 1} thérsliysarrsfoemmicthe sobiteateledingnie thintovantémotedcontrol for the hearing aid 9.
WO 2006/097099 PCT/DK2005/0001..88 4 The remote control software may, in an alternate
embodiment, be resident in the mobile telephone itself to be activated on demand by connecting the
plug-in devides 25sEgIxkpdiw etimdievdesistvilickpacenenne taBphorieywatitde plug-in device 5
of the invention. The mobile telephone 1 comprises a CPU 20 connected to a keypad 2, a display 3,

radio circuits 21 for mapile telephone communications, a memor)é 22,and a )
Fig. 3 1s a flowchart ilustrating the communication flow between the mobile telephone

and the plug-in device.

Reference is first made to fig. 1, which shows a plug-in device 5 connected to a mobiie
teiephone | through a plug 4 and a socket 14 for the purpose of remotely controlling a
hearing aid 9. The mobile telephone 1 may be operated by a keypad 2 and a display 3,
and may comprise remote control software (not shown) or access software (not shown)

embedded in the plug-in device 5 and accessed via the plug 4 and socket connection 14.

The plug-in device 5 comprises a wireless transmitter or transceiver 6 and an antenna 7
for communicating with the hearing aid 9. The hearing aid 9 comprises an acoustic input
transducer 10, a hearing aid processor 11, an antenna 12 and an acoustic output
transducer 13. The hearing aid processor 11 comprises a wireless receiver or transcetver
(not shown) for the purpose of receiving messages 8 from the transmitter 6 in the plug-in

device 5 and for transmitting signals to the transceiver 6 in the plug-in device 5.

When plugged into the mobile telephone 1, the plug-in device 5 makes its embedded
software available to the mobile telephone 1. The software comprises remote control
routines for controlling transmission or receipt of remote control signals to or from the
hearing aid 9 via the wireless transceiver 6 and the antenna 7 in the plug-in device 5. The
embedded software is executed by the hardware platform of the mobile telephone 1,

thereby transforming the mobile telephone | into a remote control for the hearing aid 9.



peripheral interface 23 having means for connecting various peripheral devices to the mobile
telephone 1. The plug-in device 5 comprises a controller 32 connected to a 10 mobile telephone

interface 31 gpg adaskiogiaterface 6 comprising an antenna 7 for communiggdipgcyitk@digaring aid
(not shown). The mobile telephone interface 31 is connected to an application memory 33 and is

associated with the plug 4 for connecting the plug-in device 5 to a suitable socket 14 in a mobile
telephone (ref. Fig. 1). The plug and the socket are adapted to provide electrical connections between
the plug-in device 15 5 and the mobile telephone 1 for purposes such as digital communication, analog
. communication, power supply, etc. The mobile telephone 1 in fig. 2, when not connected to the

blug-i_n dev_ice %kgﬁgg?ae ti(;mtg]%) ate to erfogg] nctleem o'ﬁﬁBS lbg{é/s Ig}t é%%g%mg aid.

User input is eypa A%, feedback 1s presente y the communication is
taken care of thetaphhrthesdiiio nterfve® by datacadeostorpuentinidhnphigip QQVIafhé everything is
controlled by the CPU 20 executing applications stored in the memory 22. The moment a plug-in
device 5 is connected to the mobile telephone 1, the peripheral 25 interface 23 sends a message to
the CPU 26 thalfigr2eshetvidl mare idctaies, e @&W@ﬂﬁméw}éwwmd’s%y sending

a request for ayailable appliationsin Re Applcalipn-menpnrddofdhe a1 deveadovia the
peripheral interface 23 of the mobile telephone 1 and the mobile telephone interface 31. The plug-in

device 5 respofidei®y %héaijéﬁﬁfé@flﬁ;ﬁ%@&ﬁﬁ’h%eéﬁlﬁﬁ’@ﬁ%ﬁ%@ﬂ%ng%ré‘dqﬁn?ﬂ@fgﬁpﬁ%gﬁon 30
memory 33, avaiabledariexeaution yhekdakl ohtbeniebile fel@:mkn;mﬁhe]fheieapmh tatins software

poves e LN LT oL ois Do SR VOO e i
remote COﬂtrolnmhﬂahylébﬁohey&terﬁheiél&phmr@ﬂoeym&ce 6 comprising an antenna 7 for
communicating with 2 hearing aid (not shown). The mebile telephone interface 31 1s
connected to an application memory 33 and is associated with tﬁe plug 4 for connecting
the plug-in device 5 to a suitable socket 14 in a mobile telephone (ref. Fig. 1). The plug
and the socket are adapted to provide slectrical connections between the plug-in device -
15 . 5 and the mobile telephone 1 for purposes stch as digital communication, analog = .

communication, power supply, etc. -

The mobile telephone 1 in fig. 2, when not connected to the plug-in device 5, is adapted
to operate to perform functions not specifically related to 2 bearing aid. User input is

20  entered using the keypad 2, feedback is presented by the display 3, communication is
taken care of through the radio interface 21, data are stored in the memory 22, and
everything is controlled by the CPU 20 executing applications stored in the memory 22.

The moment a plug-in device 5 is connected o the mobiie telephone 1, the peripheral
25 imerface 23 sends a message to the CPU 20 that an external unit is ready and offering
its services. The CPU 20 responds by sending a request for available applications in the
application memory 33 of the plug-in device 5 via the peripheral interface 23 of the
mobile telephone 1 and the mobile telephone interface 31. The plug-in device 5
responds to the request by making its application software, stored in the application
30  memory 33, available for execution by the CPU of the mobile telephone 1. The

application software provides the functionality of a remote control for a hearing aid to



While the plug-in device is plugged in, the keypad 2 and the display 3 of the mobile 5 telephone 1 are
used to remotely operate a hearing aid (ref. fig. 1). The display 3 provides user feed-back such as
read-outs abwu yalemeengettings, program changes, battery condition andegariskmetbangarameters in
the hearing aid, and the keypad 2 is used to enter user commands such as requests for program
changes and volume adjustments in the hearing aid, the changes being reflected in the display 3 and
in the 10 behavior of the hearing aid. Commands entgred via the keypad 2 in the mobile telephone 1
are processed by the CPU 20 running the software application (not shown) from the application
memory 33 of tie pleiglindenicess!, B Proerssed emnmanadscd nten: thel engbiolleregabaf the plug-in 15
device via the pgyj Eﬂr!j f ile telephgne 1 and the mobile telephone interface 31
of the plug-in de%%%&g iﬁﬁgcjgo%t%r%ﬁ}e% %%a%?t%@ %?lﬁlge%r? g\%'ce 5 then utilizes the wireless remote
control interface 6 with.. he antenna 7 to transmit the commands to the hearing aid (not shown). The

hearing aid respgRfs 4@ hacammands g@gﬁr_’rﬁg’q&}%&d Qgﬁ%ﬁ‘?ﬂ‘é@%% 3%5%%h is received

by the antenna 7 of the 20 plug-in device 5, and the confroller 32 transmits the ackn dge signal

back to the> molIEPRIBH b SFeiterif tra At BiRy et hbrRIIng 2iA reheigefip Tbrdisniasrdee 23 for

decoding by thexfelRide2 @ an teelisplaly Rgrofn ;lagdd&gpg%&t%g@%ggﬁgggpgg% also include a
so-called "streaming" mode .of gggrati,on of . 25 the plug-in device 5 and the mobile te epFl_one 1. In this
JRESIRe

mode, incoming &} B R PSR AOURS BRAPRE RS AR SIS SEPRI 2 Kre
transmitted as aiskgitakatedizsstreamindhaiug tagdesicebpwhish ehnditonsdheleigital audio stream
into a format that.can be recei by a hearing aid (npt.sho d transmits the cqnditioned audio
stream using th% &ﬁ%&%iﬁg}ﬁgg é{ fAc ’t?ﬂé‘3 gﬁ e%ésag?%ﬁ\ég]vei)%%g Ldid Fatf%%ﬁ"gﬁnb the
microphoné of @heaiing tibe(prstisizaigh) may be transmitted as a digital audio stream from the
hearing aid to the wireless interface 6 of the plug-in device 5 and

Commands entered via the keypad 2 in the mobile telephone 1 are processed by the
CPU 20 running the software applicaﬁion {not shown) from the application memory 33
of the plug-in device 5. The processed commands enter the coniroller 32 of the plug-in .
15 -device via the peripheral interface 23 of the mobiie telephone 1 and the mobile
© telephone interface 31 of the plug-in device 5. The controlier 32 of the plug-in device 5 -

then utilizes the wireless remote control interface 6 with the antenna 7 to transmit the
commands to the hearing aid (not shown). The hearing aid responds to the commands
by transmitiing e.g. an acknowledge signal, which is recetved by the antenna 7 of the

20 plug-in device 5, and the coniroller 32 transmits the acknowledge signal back to the
mobile telephone 1 via the mobile telephone 31 and the peripheral interface 23 for
decoding by the CPU 20 and displaying on the display 3.

The application software may also include 2 so-called “streaming” mode of operation of
25 the plug-in device 5 and the mobile telephone 1. In this mode, incoming telephone calls
received by the radio circuits of the mobile telephone 1 are transmitted as a digital
audio stream to the plug-in device 5, which conditions the digital audio stream inio &
format that can be received by a hearing aid (not shown) and transmits the conditioned
audio stream using the wireless interface 6 and the antenna 7. Likewise, andio picked
30 up by the microphone of a hearing aid (not shown) may be transmitted as a digital
audio stream from the hearing aid to the wireless interface 6 of the plug-in device 5 and

made available to the mobile telephone 1.



made available to the mobile telephone 1. WO 2006/097099 PCT/DK2005/000188 6 In a modified
embodiment, the plug-in device and the mobile telephone are adapted for the exchange of audio
information byanadegssignals. 5 Digital audio stored in the memory 22 of themmehilestelegBone may
also be transmitted to the hearing aid (not shown) via the plug-in device 5. Other applications may
include, butis not in any way limited to, using the mobile telephone 1 as a dictating device recording
and storing an audio stream from a hearing aid in th&memory 22 of the mobile telephone 1 using the
hearing aid microphone as an input device. 10 In one embodiment, the plug-in device has a receiver
for infrared (IR) signals and means for converting JR-inputs into audio signals for transmission to the
hearing aid. The flowghart in fig,.3 is,ap algorithm showin S basi icatign 15
between a mo é‘fg?é%%%%%ﬂf an %P‘pm&-%%“ él\I/lTI:dgv cgsa%%%n in figi&%ﬁg%%gg@rrﬁ%%ﬁgﬁhm starts in
step 100 whenitee:pitigpin déwide Snisroatinedtedrgesmigbile. telephone 1. In the following discussion,
the plug-in device 5 is assumed to obtain its power from the power source of the mobile telephone 1.
The actual execution of the algorithm is further assumed to be performed b é%e CPU 20 %f the mobile

telephone 4 20Digtigl @idiheiwpéiathmrayarn 30 e aeRUr SHRREAED FIHEARB BRSNS Re 1 is

assumed to be,a pregmptive myliitasking sefuaps.eniinenment capabipipiaivingydavirsl different
applications concurrently in such a way that one running pro%?)gls IS mcapcﬁ\t;clemcl)gl cking the system by

taking up systebHtrElrsesHAY dREFdiocsiie Lo PR RN ICE & 14TUG0Ed into the mobile

telephone 1, the. apalicationsisieadedutmnthenppticatisarmenidiy 88 toetherniBbitbteelephone

memory 22. Once booted up in st 00, the softyare algorithm in fi inues in step 101 with a
procedzre mobile telephc?ne 1 1131611% e hear?ng alIc\{v microphone as an fc%ui;cfég{ﬁé P

10

Tn one embodiment, the plug-in device has a receiver for infrared (IR) signals and

means for converiing IR-inputs into audio signals for transmission to the hearing aid.

The flowchart in fig. 3 is an algoritbm showing the basic flow of communtcation

15  between a mobile telephone 1 and a plug-in device 5 as shown in figs. 1 and 2. The
algorithm starts in step 100 when the plug-in device 5.iz comnected to a mobile
telephone 1. In the following discussion, the plug-in device 5 is assumed to obtain its -
power from the power source of the mobile telephone 1. The actual execution of the
algorithm is further assumed to be performed by the CPU 20 of the mobile telephone 1

20 in fig. 2. The operating system software environment of the mobile telephone 1 is
assumed to be a preemptive multitasking software environment capable of running
several different applications concurrently in such a way that one running process is

incapable of locking the system by taking up system resources from other processes.

25  When the device 5 is plugged into the mobile telephone 1, the application is loaded
from the application mermory 33 to the mobile telephone memory 22. Once booted up
in step 100, the software algorithm in fig. 3 continues in step 101 with a procedure
uutahzang the mobile telephone 1 the plug-in device 5 is about to communicate with.
This procedure may include handshaking signals, protocol negotiations, retreiving the

30 version number of the operating system present in the mobile telephone 1, identification

codes, and the type and number of facilities available in the mobile telephone 5.



initalizing the mobile telephone 1 the plug-in device 5 is about to communicate with. This procedure
may include handshaking signals, protocol negotiations, retreiving the 30 version number of the
operating syssamg@esentoin the mobile telephone 1, identification codes, aot/thedypaass number of
facilities available in the mobile telephone 5. WO 2006/097099 PCT/DK2005/000188 7 When a
common interface configuration is established in the way described in the foregoing, the algorithm
continues in step 102 by loading the appropriate usey interface into the application running on the
mobile telephone 1. The actual loading of the interface is determined by the make and facilities of the
hearing aid to hencantretetdbyhidiiecapplifgtionon seesaitictabl heiltiysichatnd kb the make and
model of mobile telephone used.as determined nitializati i The
algorithm now Heering ep#%\?ﬁ%ﬁ@%‘?oe?lgﬁg% g%%”sl?i;loﬁég} %gjl% ?g(ékgﬁﬁgr?gé %q%élp?gﬁormed in
step 103. If no keytis: predsedothremintine trevkbiln tlepht0s if e achedinadinasiiden unplugged. If

tis s not the case e (oulinGERSAYS StGRAGA Rsaltel- A hena e 1 BIRssediEoutine
determines the%%%%g?a?e%omma;?? 2?1 executes it irf step 104. Keé(s not allocated to the particular

functionality of treampickiteticisareskinvitie ifabiées chRscaormh s dake sahmelR A piiiticular key
press is prepaad By thecontralier32.0f themlugdmusviserr-anslteanwmiitest o the hearing aid .15
using the wireless’interface 6 and the antenna 7. The routine then waits for an acknowledgement
message to be received from a hearing aid. If such a transmission is not received within the expiration
of a predetermipgd,Rerigchas tesirsin §i6p, KB6rdhacofomany iscatfansmittddbizitrhooutine in step

107. If 20 the acknowledgement is not received after seyeral attempts, the routi take steps (not
shown) to deal WRAFEATEE %TFSH,IQBC#Q‘% eé‘?rfélpéﬁﬁsj%%r% Srror %%gs%%tes,%%gtﬁl%eigl%onger time, or

simply indicatingetgo tasibesrthap tivep edriitiantt washrotarectivedutine repeats step 103

indefinitely. When 2 key is pressed, the routine determines the associated commaend and

executes it in step 104. Keys not allocaied to the particular functionality of the
appiicatioﬁ are simply ignored. The command associated to the particular key press is
prepared by the controller 32 of the plug-in device 5 and transmitted to the hearing aid

.15 using the wireless interface 6 and the antenna 7.

The routine then waits for an acknowledgement message to be recéived from a hearing
aid. If such a transmission is not received within the expiration of a predetermined
period as tested in step 106, the command is retransmitied by the routine in step 107. If
20 the acknowledgement is not received after several attempts, the rouiine may take sieps
(not shown) to deal with this situation, such as generating an error message, waiting for
a longer time, or simply indicating to the user that the command was not received
successfully. If an acknowledgement message is received successfully, the altered
status of the hearing aid is reflected in the application and indicated in the display m

25 siep 108, and the routine retirns to wait for another key press in step 103.

If the device is unplugged, as tested for in step 109, the user interface and application
parameters are unioaded from the mobile telephone 1 in step 110. The application then
unloads itself from the memory 22 in the ending step 111, and the mobile telephone

30  resumes its state from before plugging in the plug-in module 5.



successfully. If an acknowledgement message is received successfully, the altered status of the
hearing aid is reflected in the application and indicated in the display in 25 step 108, and the routine
returns to wait for another key press in step 103. If the device is unplugged, as tested for in step 109,
the user interface and application parameters are unloaded from the mobile telephone | in step 110.
The application then unloads itself from the memory 22 in the ending step 111, and the mobile
telephone 30 resumes its state from before plugging in the plug-in module 5. 8 Claims: 1. A remote
control system for a hearing aid, said remote control system comprising at least one hearing aid with a
first wirelessGeamiver and a first wireless transmitter, said hearing aid 5 having means for streaming
audio via the first wireless transmitter, a plug-in device comprising a second wireless transmitter and a
second wireless receiver for communicating bidirectionally with the hearing aid and means for
connecting with &' riOHE tRREPhSITE R WIHTEIS RGP AeRRIe RATEIiFV S (oM 8 8blkdhe comprises
a memory for stosichadinautlio.slreans raetivedddiom thealteanngBidndathepligHingdayvige using the

hearing aid 10 mig:ro hone as.an E ut deviﬁe, and Wh%rﬁ]in a a”g%glaticﬁ] softwgg_%isdembedded in the

. ; Vi means 1tor s ng “audid Via. the wheles mitier, a VICE .
plug- in device or the mobile teolrep one for execution by the mob f‘ep oné for remote controlling

the hearing aid. ZOPRESREHOIEEWNG ey Srarrmite laha Beeidratrsis exgaietfar therapyditiation software

is 15 embodied asig-pragRraamiadaad Rdhe Mugrdndevicefar sxeeutiondyithemohile telephone
when the plug-in device is connected to the m%l:)g'le %—:ﬂlephone. 3. The remote control system of claim 1.
characterised in tﬁ’%'{%e@??&ﬁé&igﬁeé%’ﬂvggr&% fol B &P IRfh &OMBBIE folBpRSHe YndEREted when the

plug-in device is eotinetied: teethieah dloite 1RO telephoieia tiEhsueim dteiconingl thy sterimotidlaim 1,
charactegised in %&B&M‘éﬁ%ﬁﬂ &%9?&&’ @& wherein an application software is embedded in the plug-
in device or the mobile telephone for execution by the mobile telephone for remote

controlling the hearing aid.

2. The remote control system of claim 1, characterised in that the application software is
15 embodied as a program embedded m the plug-in device for execution by the mobile

telephone when the plug-in device is connected to the mobile telephone.

(]

The remote control system of claim 1, characterised in that the application software is stored

in the mobile telephone and executed when the plug-in device is connected to the mobile

20 telephone.

4. The remote control system of claim 1, charactertsed in that the application software
enables the mobile telephone to perform remote control commands for remote controlling the
hearing aid.

25

5. The remote control system of claim 1, characterised in that the mobile telephone is

adapted to wirelessly receive audio and to retransmit audio 1o the hearing aid via the plug-in

device,

3¢ 6. The remote conirol system of claim 1, characterised in that the mobile telephone has

means for retransmission of the audio stream stored in the memory to the hearing aid.



enables the mobile telephone to perform remote control commands for remote controlling the hearing
aid. 25 5. The remote control system of claim 1, cr?racterised in that the mobile telephone is adapted
to wirelessly receive audio and to retransmit audio to the hearing aid via the plug-in device. 30 6. The
remote control system of claim 1, characterised in that the mobile telephone has means for
retransmission of the audio stream stored in the memory to the hearing aid. 9 7. The remote control
system of claim 1, characterised in that the mobile telephone comprises internal means for generating
audio signals for transmission to the hearing aid. 5 8. The remote control system of claim 1,
characterised in that the audio stream transmitted to the hearing aid is an analog audio stream. 9. The

remote contrel sysierepbelaimcbl chatasteriseddn thattheiaudio streammansmitedidehd the hearing
aid is a digital audio stream. 10. A mobitle teleghtone foy. use inlafrertnrote contro{ system for hearing
aids, comprising ﬁ?glgﬁlgesfé?tﬂ%%lglﬁaﬁﬁ L remote Contiol LULET iritetface Tor at least gnee?{énégring aid,
means for comnuhicating with a plug-in device capable of transmitting commands and audio to the 15
hearing aid, means for remote controlling at least one hearing aid using the remote control user

interface, an%m ns for transmijtting audiq to the at least gne hearing aid via the plug- in device.
wherein the ‘obeii%]?éfglﬁ%eo%o tﬁoc!ﬂﬁ%gle%?ﬁ aﬁw’%mgkrl?/rﬁ%trersl 88riﬁlgt%ﬁ aﬁgf@ %frtéeé%“ros%%rﬁgtﬂearing aid
using the hearingtizdcasrgrihipat devicaug deafhe mobile telephone of claim 10, comprising

executable software for performing remote control commands for remote controlling the hearing aid.

9.  The remote control system of claim 1, characterised in that the audio stream transmitted to

10 the hearing aid is a digital audio stream.

10. A mobile telephone for use in a remote control system for hearing aids, comprising means
for displaying a remote control user interface for at least one hearing aid, means for
communicating with a plug-in device capable of transmifting commands and audio to the

15 hearing aid, means for remote controlling at ieast one hearing aid using the remote control
user interface, and means for transmitting andio to the at jeast one hearing aid via the plug-
in device, wherein the mobile telephone comprises a memory for storing an audio stream

from the hearing aid using the hearing aid as an input device.

20  11. The mobile telephone of claim 10, comprising executable software for performing remote

control commands for remote controlling the hearing aid.

12.  The mobile telephone of claim 10, comprising means for receiving audio from the at least
one hearing aid via the plug-in device,
25
13. The mobile wiephone of claim 10, wherein the mobile telephone 1s adapted to wirelessly

receive audio and to retransmit audio o the hearing aid via the plug-in device.



12. The mobile telephone of claim 10, comprising means for receiving audio from the at least one
hearing aid via the plug-in device. 25 13. The mobile telephone of claim 10, wherein the mobile
telephone is adapted to wirelessly receive audio and to retransmit audio to the hearing aid via the
plug-in device. 10 14. The mobile telephone of claim 10, wherein the mobile telephone comprises a
memory for storing audio signals for retransimssion to the hearing aid. 15. The mobile telephone of
claim 10, wherein the mobile telephone comprises 3 internal means for generating audio signals for
traiismission to the hearing aid. 16. The mobile telephone of claim 10, wherein the audio tranamitted
to the hearing aid is an analog audio signal. 10 17. The mobile telephone of claim 10, wherein the
audio transmitted to the hearing aid is a digital audio signal.

14. The mobile telephone of claim 10, wherein the mobile telephone comprises &

memory for storing audio signals for retransmission to the heering aid.

15. The mobile telephone of claim 10, wherein the mobile telephone comprises
5 interns] means for penersting audio signals for transmission to the hearing

aid.

16, The mobile telephone of claim 10, whersin the sudic wansmitted to the
hearing aid is an analog audio signal.
16
17. The mobile telephone of claim 10, wherein the audio trapsmitted to the
hearing aid is = digital audic signal.



