REMOTE CONTROL SYSTEM FOR A HEARI NG AID This invention relates to hearing
aids. More specific, it relates to programmable hearing aids with wrel ess
renot e cowmorode/mapabilities and to devices for w rel essPreEmi2e000nissol of
hearing aids. Mddern, progranmmbl e hearing aids are adapted for being
programmed by a fitter using a personal conputer equi pped with a dedicated
interface. The interface may be wired or;i wireless, and the hearing aids may
be programred using dedicated software running on the personal conputer.

Wrel ess rqggwgqgggbﬁgﬁgmjgyﬁ %ﬁgﬁgﬁggég%lces ?ﬁr §j ng aids are al so known.

They are usual ly dedi cated controlling sinple
functions, e. g regul ating the output vol ume fromthe hearing aids or

changi ng a differe ed in e rln ai ds radi ng the
remote cont @V%‘qcﬁ‘ rﬁ@%ﬁ E‘Bjﬁgﬂ %rﬁﬁﬁf’c & &Ir?l'a eéLtﬂ’ chFani’IHﬁt?L)HE g‘?*ﬂi%
because of Afduiwitllesteead JeBibte SfroRcARBRERs GRMY Ry A8 ¥ GRirdTBY r@ﬂn%f% c%ﬁ&bll y get

| ost or mslaid. US 4947432 providéeés a progranmable hearing aid with an
anpl i fiér ®fbearingads. ssi on section whose transm ssion characteristics can
be controlled, with a control unit, with a transmtter for wreless
transm ssi on of control signals to the hearing aid and a receiver |ocated

therei n f onvis@egiprofiemanblcdeaR ey ik hRthdapRETE! bethINALImMEED R fittkh&ing

external control un|t has a keypad and a transmitter., US 5202927 provides a
r enpt e- con@msrIoan] C@mnytqsgﬂ with ﬁé?@dicn@damtgrf@gpsifbmnwrﬁ@p mﬁYr@ wirerberr i ng
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transm ssion 0 P&TSt 61s rece|V|ng % cui t
for redei v:thmgpdrMatmmlﬁmér. paraneters is located in the hearing aid. WO
00/ 22874 discloses a fitting systemfor a hearing device, where the input
device is a nobile tel ephone. Means for communi cation between the nobile

tel ephone apdelbfi&emote controls for user control of hearing aids are also known. They are
usually dedicated, hand-held devices for controlling 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 controlled, 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-controllable, programmable hearing aid system,
including a hearing aid and an external control unit with a transmitter for wireless
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
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hearing device may be enbodied as a separate unit or may be built into the
nobi | et el ephone. Fitting of the hearing aid may then be carried out through
t he use oWoanoeappidpcati on runni ng on the nobil e tel ephoreTantocerssed
either by the keyboard of the nobile tel ephone or by voice comrands spoken
into the m crophone of the nobile tel ephone. The invention, in a first
aspect, provides a renote control systemas recited in claim1. This
enabl es a nDbiIe telephone to double as a user interface of a wireless

renot e cont t t cation, a
nobi | e telg%ﬂh ]Qﬁﬁ 3 eﬁgléﬂ¥%lgﬂ%ﬁ4}lnnt ﬁgs?ﬁg]gﬁﬁﬁggggﬁ%ne a
| ouds peakefpplisathatiieitg of tHy eEEselephntt adwipesitabsthepbyrtheileaboasd of thei t
adapt ed for com‘rum catl ng according to GSM Cﬁﬁ é@gtl Or??il?%) o% coI a 3G
conmuni catm@bﬂéﬁ tglephenedit bﬁrVOéPesqomm@dS@‘gﬁ?Bé’fﬂﬂt PRFreBYene U ot ocol .

" 5 |nvent|on in a second aspect, provides a plug-in device for
use in a rglrrB e

“ontrol systemfor a hearing aid as recited in claim4. An
exi stinmg nobile tel ephone having capabilities for connecting exter naI

devi ces such as caner as | aye Bl uet oot h(,c devi

per i pher al TRemveHoR: 10 45t %Sé’egt H‘)é‘”r Sﬁ%‘?ﬁﬂo?t‘fo’&%ﬁrf&ﬁ?n\/ﬁsr 1§e&?ﬂgla pl ug in
devi ce. Thﬁug eﬂg)'lésfllahﬂgl\ﬁ?é:t%l ?}HSﬁgﬂo%ﬁbl%fﬁs@L@@Elhte@faﬂéUﬂa@vﬁéle@@fm&ﬁéI ng to the
nobi | e tel ephone e plug-in device may be powered by the power source of
t he nobi | ecdntdobpfwhearingend. connect ed, and data signals and audi o signals may
then be transferred between the nobile tel ephone and the plug-in device.
Pins for power, data, and audio signals may be readily available in the

mobi | e el }RANe c@ﬁtekm R ! ?plhdéttldﬁvd ©6bilOtelepBonelisaletinedemt 4 emd-liabd anit hi r d
aspect, provides a nobile telephone for use in a renote, ﬁpntrol system for

hearing ailvimsa migpplege] alopdsneaks, a ptesy.crpBresson g aiEFIEE t el ephone to be

communications unit adapted for communicating according to a GSM communications
protocol, a 3G communications protocol or a similar standard wireless interface

protocol.

15

The invention, in a second aspect, provides a plug-in-device for use in a remote control
system for a hearing aid as recited in claim 4. An existing mobile telephone having
capabilities for connecting external devices such as cameras, MP3-players, Bluetooth©-
devices and other peripheral equipment, may be readily used to connect with such a

20  plug-in device.

The plug-iri 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

25  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.

The invention, in a third aspect, provides a mobile telephone for use in a remote control
system for hearing aids as recited in claim 6. This enables the mobile telephone to be
30  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.



used as a renote control for a hearing aid w thout the need for separate
di splay and i nput neans, relying on neans readily available in the nobile
t el ephonewbunedmrosdet ai | s and advant ages of the renote eombOBPY81S8 M
according to the invention are described in the dependent clains. The
invention will now be described in nore detail with respect to the

drawi ngs, where Fig. 1 shows a renote control system according to the
invention, and Fig. 2 is a block schematic showi ng a nobile tel ephone and a
pl ug-in deyi i i t. ] t Leation
Pl ow bet et ol ah@ad dolel ol tERERRL ol bSHER LA A IRTIIBNER |
first madeateadebérfbedlin thwhdepbnddnowainas. pl ug-i n devi ce 5 connected to a nobile
tel ephone 1 through a plug 4 and a socket 14 for the purpose of renotely
controlling a hearing aid 9. The nobile tel ephone 1 may. be operated by a
keypad 2 a I I : t r ot
shown) or g@g?&%hﬁﬁ#?ﬁgﬁg”?ﬁgf S Sggyﬂéﬁﬁﬁﬁﬁgga%ﬁmﬁﬁgtgﬁﬁa??%h%%Q?%§85 and
accessefl via the plug 4 and socket connection 14. The plug-in device 5
conprises a.wi.reless transmtter or transceiver. 6 and an, antenna 7 for
Communi cat Figy MBPYS ARETHEAPTRG SFETcCieladps MYl 84 onpr i ses an
acoustic input transducer 10, a hearing aid processor 11, an antenna 12 and
an acoustic out put transducer 13. The hparing aid processor 11 conprises a
wirel ess r &igien biackischansatisishewingrronobitotstephewy andreplpgrindedcatnd ecei vi ng
messages 8 fromthe transmtter 6 in the plugin device 5 and for
transmtting signals to the transceiver 6 in the plug-in device 5. Wen

pl uggedo i NFY;. BHea MARIchat IRlsepRBe tomiliRidativg flow Heviedehd nivbie seléphone
enbedded software available to the nobile tel ephone 1. The software

conpri ses Pedredlemit dayicer outines for controlling transnission or receipt
of renote control signals to or fromthe hearing aid 9 via the wrel ess
transceiver 6 and the antenna 7 in the plug-in device 5. The enbedded

sof t war e | Regxanutiefirsbynatibe figridwaich ghoatsfaqring-of ddvive Sainnketed & 2piobile 1,

t hereby transformng the nPbi e tel ephone into a r?nnte contrgﬁ for the

1 .
hearing ai &lephone 1 through a plug and a socket 14 for the purpose of remotely controlling a
15  hearing aid 9. The mobile telephone 1 may be operated by a keypad 2 and a display 3,
and may comprise remmote 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
20  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 transceiver
(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.
25
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.
30  The embedded software is executed by the hardware platform of the mobile telephone
1, thereby transforming the mobile telephone 1 into a remote control for the hearing aid

9.



9. The renote control software may, in an alternate enbodi nent, be resident
in the nobile tel ephone itself to be activated on denmand by connecting the
pl ug-i n OEVI20&/ 70951 g. 2 shows a nore detail ed view of acmmK2bes/doeisgphone 1
with the plug-in device 5 of the invention. The nobile tel ephone 1
conprises a CPU 20 connected to a keypad 2, a display 3, radio circuits 2 1
for nobile tel ephone communi cations, a genory 22, and a peri pheral
interface 23 having neans for connecting various peripheral devices to the
nobi | e tel ephone 1. The plug-in device 5 conprises a controller 32
connected to a nobile tel ephone interface 31 and a radio interface 6

CONpri Si NOTAS rAHte BotRrol sbFareRAY M SdlichgatikinBodimleat be Pegsideintin(the inabiiown) .
The nobile tel ephone interface 31 is connected to an appl,ication nenory 33
and i s asstsbsphorelitsglita besetiyatediomdepndyrerepesting thtRlugingeyiRe device 5 to a
sui tabl e socket 14 in a nobile telephone (ref. Fig. 1). The plug and the
socket are adapted to provide electrical connections between the plug-in
devi ce $ ap}. b RBowDHidoee dethibgahaee of afharbilpuelppimas 1switththapluti-i deadce 5 of
conmmuni cation, analog <. ..' ,...conmunicatio r supply,.etc.-. . . The
mobi | e t el BysHBYRALION; ﬂi@rm@bﬂez@%@w h&mﬂﬁﬁé@éﬁfﬁo%%‘%&‘%ﬁ- F¥Padevfce s,

i s adapt ed ;i e 10 : i N at0 a
near i g a1 P D o e e

present ed patifhlesal diterficay?23havingmesms et doonedting tvatiews weaipberat devieas dg ket he

radio interface 21, data.are stored in the.menor nd everything is
control | edmﬁgﬁ? Tfie@[lf ggnl:?x e&itt et ?‘?%%fﬁeéﬁgmg‘?‘ﬁf%é% icﬂm?‘?‘fge Riory 22.
The mopent nRb0é teghBnd BNérERe 31ia8d GRAME Gtelade® doiri¥aty dnearit@inaffone 1, the
peri pheral interface 23 sends a nessage to the U 20 that an external unit

i s ready aeemoifiseiingjwith e heating aid {notFhewmplihe grobis frlierhonp jnteidagiddds a

request for i l,abl nl i cati i i 4101 .
st n devrpedet iF a pRER LG PnrBRy T uldif pARBI P BRIDE Yor Spiothit® )
and t he nofielpud-B @RiRIEoiHuetablagecidl 14 Thempbilgtelophday (ref Fig. ri@sfiendsg t o t he

request. by making its application software, stored in the a B|LC ti.on
and the socket are adapted to provide electrical connections between the 15)1 g-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 plug-in device 5, is adapted
to operate to perform functions not specifically related to a hearing 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 to the mobile telephone 1, the peripheral
25  interface 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



menory 33, available for execution by the CPU of the nobile tel ephone 1.
The application software provides the functionality of a renote control for
a heari ngwai2doctotive nobil e tel ephone 1, e.g. displayi ngpraTmiwéz0038t r Ol
menu and enabling renote control input by the keys of the tel ephone keypad.
VWhile the plug-in device is plugged in, the keypad 2 and the display 3 of
the nobile tel ephone 1 are used to renotely operate a hearing aid (ref.
fig. 1). The display 3 provi des user feed-back such as read outs about

| une sett han battery con ion an |ous ot her
\;;gr grret Zr s thﬁg]toﬁggkg% HORg, ’aei %i ?136' "%51%@?{‘%8‘&%? feny &g e’P 1E‘ﬁtr8’1'noﬁser
comands  sughtraiSinp@iyehé RefsQf th @ g@ﬂ&&@,ﬁg@s and vol une adjustnents in the

hearing aid, the changes being reflected’in the display 3 and in the
behavi or of the hearing aid. Commands entered via the keypad 2 in the

appl i cat | on” ERo e R RET SRl MR AR TS BB Rl RS,
devi ce 5. Thephnedessaskdaommodly dpRtRs a hoRingend (rof. Iﬁ%r 1)32“h@fd1§pmfaol ug-in .

device via the _peripheral interface 23 of the nobile tel ephone 1 and the
mobi l e -: Prov1f1<°é| WphisReD F‘ﬁ‘%‘t Bich g8 eead-optspbophieolpmg getting s @ve Famshanges,

|1 e enot e
control & niairgcohdBo @il Y BacaololElathE bR 48 Sl KGR T
hearing ai msédwmtenMImcr)coniﬂmdbemh Bgequettsifesopeim dlangdeacionimnes by
transmittin t he antenna 7

nOV\A ed nal , which is received b
of the pl ug"gluﬁ nglec@%flgﬁlhe&g rghleged;} §P}£al3(§'y dipde edge
si gnal maclbegﬁ,l(gmtﬁ@j%ahg t,¢] ephone 1 via the nobile tel ephone 31 and the
peri pheral interface 23 for decodi ng by the CPU 20 and di spl aying on the
dlsplay 3. The appllcatlon softmare may al so include a so-called
"stream ng" rat ug-Ln,.devi ce.5 and the ile
t el ephone fo' 'an ege dxga!tl}eﬂ%e d%lmt@l E&P&Ség@ﬁ}ofﬂg 1raé‘?:87(\?8§§e%§‘)%ﬁe radi o

circuits ofchtheo fmmligethé S BP0 AFplicadib . (Hdt SRS F A t1dsa é@)ll@hﬂ!ﬂﬁlamé K0
streamto the plug-in device 5,  which conditions the digital audi o stream
into a of the plug-in device 5. The processed commands enter the controller 32 of the plug-in .

-.U

15, -device via the peripheral interface 23 of the mobile telephone 1 and the mobile
+ telephone interface 31 of the plug-in device 5. The controller 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 transmitting e.g. an acknowledge signal, which is received by the antenna 7 of the
20  plug-in device 5, and the controller 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 a 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 into a

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, audio 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.



format that can be received by a hearing aid (not shown) and transmts the
condi tioned audio streamusing the wireless interface 6 and the antenna 7.
Li kewi se,waudisnpiveked up by the m crophone of a heari n@Caipk2(e80t00E880WN)
may be transmitted as a digital audio streamfromthe hearing aid to the
wireless interface 6 of the plug-in device 5 and nmade avail able to the
nobi | e tel ephone 1.1n a nodified enbodi pent, the plug-in device and the
nobi | e tel ephone are adapted for the exchange of audio information by
anal og signals. Digital audio stored in the nenory 22 of the nobile

t el ephone may al so be transmtted to the hearing aid (not shown) via the
plug-in deyi i i [ bACihe g@bilbuélepionBate adaprdfomay
limted t?%iﬁgﬁﬁgegﬁé%ﬁgggpgt%ﬁ?%%ﬁ%ﬁgﬁ%eas a dictatiﬁ% devi ce Fecording
and st ori nijearclangs of adiemforiationyheaogsigraisd in the menory 22 of the
nobi |l e tel ephone 1 using the hearing aid m crophone as an input device. In
one enbodi nent, the plug-in device has a receiver for infrared (IR signals

and means HiaLAME sibicAdn kR bRbES2] 6ittBe aiiBilo telégivab sayailso beanmsingttidon t o
the hearing aid. The flowchart in fig. 3 is. an algorithm show ngﬂc he basic

ice 5

flow of cotuthnhemingeid et s yigihpiplue-ngdesjson Other aRplicatgps gay

as shown in figs.. 1 and 2. .The I : g\/ﬁ@, t he

pl ug-in deé}ftd%g%t.lfl?%gﬁﬁiﬁlggq?’glsgl%%ﬁggﬁ% Z{I(Lé%iﬁgﬁé%%.%%%%e fg:IeI owi ng

di scussi oNgechidghgdndGitdrihgtavindd Sream fasautedribgaidbin dermemery?Awsdithé r om t he
power source of the nobile tel ephone 1. The actual. execution of the

al gor i t hm mebietelaphpne’ gsing thethyapae ARSI RIS S ThEPERSYSS of t he nobil e
telep el in fig. 2. The operating system software environnment of the
nobi | e tel ephone 1 is assuned to be a preenptive nultitasking software
envi r onmentn eapaibodinénts thaplupginsieviee dbs didckmenfir infiged CR)istamsls@dfcurrent | y

in such a way that one. runnjng process IS incapable ogkhng. system
by taking PsaRsfef %‘?ﬁVFgg’@ﬁ%@é‘Q‘qﬁS F%%%ﬁ‘r‘?@%%@%@%%sg IS%%JF]O @Egg%len\t%%g% 5is
pl ugged into the nobile tel ephone 1, the application is |oaded fromthe

application menory 33 to the nobile tel ephone nmenory 22. Once booted up
The flowchart in fig. 3 is an algorithm showing the basic flow of communication :

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.is connected 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 memory 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
initaliziné 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.



in step 100, the software algorithmin fig. 3 continues in step 101 with a
procedure initalizing the nobile tel ephone 1 the plug-in device 5 is about
t o communwoabe/oardh. Thi s procedure may i ncl ude handshakcm@ogymhss
protocol negotiations, retreiving the version nunber of the operating
system present in the nobile tel ephone 1, identification codes, and the
type and nunber of facilities available?ln the nobil e tel ephone 5. Wen a
comon interface configuration is established in the way described in the

foregoing, the algorithm"continues in s | oadi ropriate
user i nt er Waee alcﬁltn@(’éﬂﬁﬁteéfﬁ%ﬁ ?%@P@QOP%W%@S]B%Z?E% ??SCQP&P gﬁe E The
act ual n% 2%% cflé’ ﬂ{efyfgdrﬁﬁlﬁ ﬁﬁﬁu&l %%@Oifbj}'%&dﬁig th@@ppf@jﬁ@atangbrﬁﬁenfhaetl es of

t he hearl be”contro | i cation, user-sel ect abl e

faciliti esingdupseppliatidn hhmmmhethambbmlnd@bpmﬁle oBhe ectpal] leashpmef theed as

determ ned byth nitialijzation pro re ip,.st [ m now
enters a I@éﬁé ac termined iy ?)Fnag R%@Faﬁﬂg]ﬁ Fﬂle }%&1%%%@9{98 tﬂ)ﬁlgﬁﬁgpl is
perf of B2d 48 oBbRRidR dser- §elé&@aﬂf@f’acilﬁle§)El%ﬁs%ﬁ(hndttli@mﬁmandhﬁodél@o?hmbﬂa step 109
if the device been unplugged. If this is not the cas the routine
repeats stefephode isedes fetetnaingd by\ﬂ@nnﬁlak@a)tlopgartgﬁeéggeéa StePr@ir outi ne

determ nes the associ ated command and executes it in step 104. Keys not
allocated to the particular functionality of the application are sinply

i gnored. Thge %m&ﬂn@ﬁ §ﬂt@ts6¢{l@dp,t\ﬂ1eirél@te;safotr|ad4¢y@reskﬂythpnmﬂsleltslem<mpdr ed by

t he controller 32 of the in device 5 and transmitted ta.t heari ng
ai d using tsn@rﬁmnéi lél§§€P| 3eﬁgl¥§>cl@}’63 Beasednibic AptEIg fReeKs 10 St?ﬂe@?bﬂtﬁ?ne t hen

waits for an.acknoul edqauEnl FRRSAGGR, becRORYRS dkomsapearing aid. If

such a receive i n the -expiration of
predet er m pRfiR@Y. CWh&Sa kepisqdessed, sm@pumﬁﬁdetemmnmhmmcnaéedr@mrﬁnét ed by

the routine in step 107. 1f the kn ene not e after
several at @éﬁ?ﬁt’% lt1ﬂﬁ‘@Pr186tK?ﬁé°'l??égﬁ?‘ﬁ%gt9?]gep%m€ﬁg fé‘ﬂ%tﬁmrﬁaﬁ@ dfglgegl with this
situation, I?Pﬂ @? %gﬂ?ﬁ%ﬂaﬂe@*Th@fcaﬂﬁnaﬂa%mmmntm patiér leylpoergés time,
or sinply rIiidica user that the conmand was nqt received

successf ul byepatetl banhacdﬂm@\ld/blew;;eﬁbn plugsissigyise Sand dasmitgd o thedoarng pif ¢
alter ed
o . \

using the wireless interface 6 and the antenna 7.

The routine then waits for an acknowledgement message to be received from a hearing -
aid. Tf such a transmission is not received within the expiration of a predetermined
period as tested in step 106, the command is retransmitted by the routine in step 107. If
20  the acknowledgement is not received after several attempts, the routine may take steps
(not shown) to deal with this situation, such as generating an etror 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 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 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.



status of the hearing aid is reflected in the application and indicated in
the display in step 108, and the routine returns to wait for another key
press i n woepocl®99!l f the device is unplugged, as testeacroxkos/m®dmp 109,
the user interface and application paraneters are unl oaded fromthe nobile
tel ephone 1 in step 110. The application then unloads itself fromthe
menory 22 in the ending step 111, and tRe nobile tel ephone resunes its
state frombefore plugging in the plug-in nodule 5.CLAIMS 1. A renote
control systemfor a hearing aid, said renpte control system conprising at
| east one” fdar aid with a wirel ess receiver, a plug-in device conprising
a wreless transmtter for comunicating with the hearing aid and neans for
connecting with a nobile tel ephone, and a nobile tel ephone adapted for
respondi ng 1t cAuseoteicopiml spgtelprfon@hcamglgtahrb Smldu‘gmpw C@évp]cfé’ step ¢qrapisRg aty

command to t hear | aid t renD e control_ the.heari The renote

control syst %Pn%b?f? d‘%ﬁgraé’?“ﬁ P &0 bt é)l%%?ﬁ Efi\llmef n@%r%ln I's enbodi ed

as a preogram &ﬁ&@ﬁd@&smﬁte&m Ot But B Wi etht Beartigeddhhdmebyys fohe nobi | e

t el ephone when the plug-in device is connected to the nDbl|§{te|e phone. 3.
5y

The renpte commnedtingys bile tedgninone, an 8 megbile tielephasgselapted frr rePoRtingt i on

nbodi ed d
when the pl ugor R daon ey Pebglap Rl plbiE RE S hEpARRANT Bheife (T

control syst equ e re@lodd $ontrol Wetieating bide hearing aid has a transmtter for
transmtting hearing aid data, the plug-in device has a receiver for
receiving hearing aid data, and the mobile tel ephone is adapted to process

the hegging aifl 1%?10?6 el gaanf élgﬁh le&rélﬁ M Re controi fiRlcHBn i devi ce

for use in"a reno contro system hearing aids, conprising neans for
communi cat i ngentbodtddemsl promiatrherabedded st the mhlghea:iewwg fiai akecwtivarhy themobile

](c: (r) 2 nmet(:: L Ie ng wi {]epﬁonneov%e!nethé Siuegpl?l%re]:%ce ?sncgongg'c to tﬁe mo%hg I:ceqep%[olrnre] g commands

3. The remote control system of claim 1, wherein the remote control function is
- 15 embodied as an application stored in the mobile telephone and executed when the

plug-in device is connected to the mobile telephone.

4. The remote control system of claim 1, wherein the hearing aid has a transmitter for
transmitting hearing aid data, the plug-in device has a receiver for receiving hearing
20 aid data, and the mobile telephone is adapted to process the hearing aid data

received by the plug-in device.

5. A plug-in device for use in a remote control system for hearing aids, comprising
means for communicating wirelessly with at least one hearing aid, means for
25 connecting with a mobile telephone, and means for interpreting commands from the

mobile telephone and transmitting remote control commands to the hearing aid.

6. The plug-in device of claim 5 comprising means for transmitting audio from the
mobile telephone to the hearing aid.

30
7. 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,



nobi |l e tel ephone and transmtting renote control comrands to the hearing
aid. 6. The plug-in device of claimb5 conprising neans for transmtting
audi o fr ownothe/oyodpl e tel ephone to the hearing aid. 7. Acmmx2bes/doeissphone
for use in a renote control systemfor hearing aids, conprising neans for
di splaying a renote control user interface for at |east one hearing

ai d, reans for communicating with a pluggi n device capable of transmtting
commands to the hearing aid, and nmeans for renote controlling at |east one
hearing aid using,he renote. control. user. i.nterface...8 The nmobi/

t el ephone of IBT’%Y'?ﬁ?rﬁongﬁ%?ﬁgjigﬁﬁlﬁ&@]éﬁflﬁﬁgcgS?Ra\%/ger%ftiT%ngﬁPg S?Wﬁlédsr enot e
control comragdse h@fink MM LE] SRALY Bt tdnde BoMiRANihd 8t 184 ondhealihg aftbiine

t el ephone of claim7, conprising nmeans for transmtting audio to at | east
one hearing aheramcie comrqdusey-ihisrigessi ce. 10. The nobil e tel ephone of claim
9, wherein the nobile tel ephone is adapted to wirelessly receive audi o and
to retransmt audio to the hearing aid via the plug-in device. 11. The
mobi | e % el gphpemetilecRphoR, ofWikgfnel, Rotpeisiap bkéeititid eftvare fagrfoisiag a
menory for storing audio signals for retransm ssion to the hearing aid. 12.
The nobil e t aeBgifceatrel commprdsdor ygmate Fenttohingmhrar@eddd-ephone conpri ses

i nternal nmeans for generating audio signals for transm ssion to the hearing
aid. 13. The nobile tel ephone of claim9, wherein the audio transmtted to
t he heari ng. alle mebikntekphdregofaldingy, sbmpaking ttkanT fre tranbiniténg aldphoate of
claim9, wherein the audio tr nsr’iitte t.o the hearing aid is a digital

audi o si gnal least one hearing aid via the plug-in device.

10
10. The mobile telephone of claim 9, wherein the mobile telephone is adapted to
wirelessly receive audio and to retransmit audio to the hearing aid via the plug-in

device.

15  11. The mobile telephone of claim 9, wherein the mobile telephone comprises a

“memory for storing audio signals for retransmission to the hearing aid.

12. The mobile telephone of claim 9, wherein the mobile telephone comprises internal
means for generating audio signals for transmission to the hearing aid.
20
13. The mobile telephone of claim 9, wherein the audio transmitted to the hearing aid is

an analog audio signal.

14. The mobile telephone of claim 9, wherein the audio transmitted to the hearing aid is

25 a digital audio signal.



