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WD 2004/ 086816 PCT/ DK2003/ 000211 SYSTEM AND METHOD

FOR PROVI DI NG A TALK- OVER FUNCTION IN A HEARI NG Al D
The present invention relates to hearing aids and to
Wor2tesdsesad fitting hearing aids. 5 This i nverprRisesoonz1t
nore specifically relates to the fitting of hearing

aid systens to individual users, in particular to the

fi kb id [,z farmof diqital

o1 SSPENE DA FBpidn AP RR IR A iroves kbraionsin A
t aHEARAN( AYst ens are used in a wide variety of
applications, for instance 10 in professional

recording or broadcasting studios in the nusic

| NTheSpresent MAARES Flkds to RORRE %@&&H%&ﬁo\ﬁg of ﬁttin% Reaﬂng aids.
CO,E??}LJ[‘]I cations link fromthe control roomto the

st udf BvPtoamore specificpllygalates ta theing phkearing kidispstéms to

f uiRgdvidaal BRI Sor; | SNGH ; reducer. t.o
provi de any_on_egi nﬂ:t?%é@éi? u |Hgé]%spﬁ&{mn%hrﬁ %P%ﬁ?grﬂu%rdlgﬁal
i rgnalprorestiBg trthe Bgogchain. The tal k-back function is
usual ly activated by a dedicated switch, conveniently

pl aced on the m xing 15 console or el sewhere in the

c orlr-over ppiglybagh slystealsiagsused ince Widk kariy 6f applidatiphs) R instance
pls i NtEol 1o a..dedi,cat ed si gnal

pzi? Wy an E%é%l?]n qr?)a?oa %aﬁ%%ql?fg‘“f}f?éngsﬂcglﬂg&t‘yf‘f’% the

t @pkbl@ac@diﬁvﬁ capinonieations }ij‘ﬂlefrml’tﬁemmh&b)l l’loﬁnttﬂﬂlegﬁ.lﬂw ifelf. In
T est edqge .of the inventor it has,

hghm‘?tégger“?“ ’e“\?%%ﬁ g&ﬁ%ﬁ’f}@a Dihe Frdip ppginpeper the Bodpger to
aipcbvidetanyorg,in the siuBRNSit e ringtidr) SisRhiciohd Gakqleb@ITRiIRBSck
ipvol.ved. 2 Us_éfeégg 517 di scloses a tal k-back _

c OTRFIAR CAFTON 26{ratee iy pdpdirated svrjich, qomuenignily plaged on therprixing
t eaRSIWE elewifRtdin M contr6l BB CarliGBes ©F 2t Ak BRUGE: ophone placed

congruni cation froma central transducer termn

t H}”tgg Gate! o a egicated signal prathwaytasd megnsfor seprticing the signal
PSR thé{alkomh ' ennt.e

transducer _tdé ?ﬂrﬁrﬁ al’s, {Ot tﬁﬁ‘ %’gd;l%i) ZIL%‘% Irgglﬁror ?gg}eebgffikﬁﬁwleﬂ%e
2¢f the inYemtorit hasahovprret néveo beenhipplizeino thelfield afmsatimpeid fitting,

t ' transducer termnal in
g é?qgghekgﬁ%ﬁ}?%%?{ﬁélﬁagn F %E‘V%SFcﬁal signal path again

by rel ease of the swtch when conmuni cation fromthe

BE2 BT Tl R oM nib e seR e bis oty of

cemoteritansducaneratimil @ lmake %gﬁcﬂ@&%idetcoﬁlﬁﬁﬁfc%ﬁ(ﬁn 48¥%tral
6 360 093 B | discloses a

igital signal_path. 30 .U
glg‘?g‘lf‘il}‘fﬁr Gl E%é%'g-bm wenabpeih érciaitieieA gy aetivaiing mpush button
iRkl atdiny 08¢ BOhK renRie GR1sBYERF leRBinkiS! (REH A é?lggrtﬁﬁfgﬁﬁeaﬂing the

nunmber _.of wireless termnals Vi a an |
inqrpalsignalgeth 4gem the cantaal dreasduetir germinal tothie enfoty wasducany

Qbrodihd in\eSid?S fnd restoring the normal signal path again by release of the
switch when communication from the remote terminal ceases. This system, however,
does not deal with transmission through a narrow-band communication channel, nor

does it incorporate any digital signal path,

US 6 360 093 B1 discloses a system for wireless voice broadcasting utilizing a

~computier network for delivering telephony between a number of wireless terminals

'via an internet or intranet server in a coded, digital audio format. Any of the wireless
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 086816

PCT/ DK2003/ 000211 2 terminals may initiate
transm ssion at any tine, as the server software
wonémokssid he signals fromthe individual  permk2003/000211
transmtters. WO 01/56331 provides an auditory
prosthesis together with a prbgrarrm' ng device 5 and

means. f or transmttlng signals fromthe hearing aid to
th MRS Hasmssion a yctmass@emrvqusgﬁwgegntmls the
demgﬁ@sfr@flﬂwlﬁ(ﬁbﬁﬁﬁlﬁn&@ﬁg’{y_m cating programm ng data
froma personal conputer to a receiving hearing aid.
During programm ng, the PC, running suitable hearing
al Wpooss cti.on
regar di nggg in i ﬁgl{éd@&?gn%ﬂ@g &e@%ls‘%%ﬁ Qélt()gr%mmmg ﬁcvwe
o tragsputting signfleirore s lwgru@ aid to tBEpbaGdittdBdevice.
descrl bes a setup with a PC equipped with a
transmtter/receiver nodule in wreless conmunication
wi ERO45345bAR distloges smlemeefor wheldbsty @aniatdatifly pRgAmming data
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optiniig sutable hedmng hldtﬂﬂmmginmgtsom&e%oml@ldws haBh&ions
E}ngclls achle u varlable bit rate and a
r TSt Veby" fiEe % %ﬁﬂ‘f PRidRcPmpression, gic; todhahrpring ad.
comuni cation protocol used. In a setup of this kind,
t bandvm dth is 20 about 250 kbps, which
Eﬁ’sﬁi“?@kecﬁfc BT R gTupRed i htisnemitispirecei ver
U REANRIiR S&elss cdERicMid with b hof:ﬂ@%ﬁﬂﬁﬁer hﬂ:&gﬁ connected to a

ai m ng, a bandw dth of around in the

Eﬁrﬂ‘gé‘fdtel econmuni cations it is knovvn to reduce t he
bandvvl dth of an audio signal prior to digital

conversi on and transm ssSi on, for instance to a
b&%?almeactlﬁ syspems fobwrdﬂsswapgammmdaf hedringtaida v ik device as

dr| Vi r%gh%rg%ﬂ%gaﬁséﬁp %Rgl& gmé%g%%‘}m?‘%flgﬁﬂﬂn%a ’

| Vatieblehit rete and a talmvalg l:ﬁ'ge mgml@a&m $ikd inltd Knffseat ocol

 Febabcin ekl 57 182085 S RBIH, preaftRambi pmdwidn 5

palimm 21i0ridpa lWIﬁcfhfle auffivient Yo gR0rkmbMESut LARNE ¥ $hMMpressed

ar ge t hat  the overhead in bufferi ng and
'p?u e‘@?f@‘ ey TangerclAgng 2 handwidihafiagquad 2Mbmse | i nk

devi ce woul d consune too nmuch time for the |ink
conti nuous transm ssi on

\cb;, ce (J? gcessor to achi eve a.
f‘hJ&PP 1¢d of glecrpmpniggtions i is lﬁ‘awaéo sedyencthe bargwfidte of an
oeicf ighét pridhBdibifdYEbnveldidn an Bl dnié®an, for instance to a bandwidth

. - of 64 kbps fixed rate transmission, as used in a standard ISDN telephone connection,

- However, driving a 64 kbps fixed rate transmission through a link device utilizing a
variable bit-rate protocol requires a high rate of data packet transmissions, and thus,
the number of data packets required for providing an effectively continuous
transmission would be so large that the overhead in buffering and processing the
individual data packets in the link device would consume too much time for the link

device processor to achieve a continuous transmission without loss of some of the
packets due to buffer overflow.
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WD 2004/ 086816 PCT/ 1K2003/ 000211 3 Recent devel opnent
in digital hearing aids has provided fitters and
audi ol ogi sts with advanced tools for determ ning
Wwoeanisogssicoss, for selecting and fitting sui trghfaosooozil
hearing aids to conpensate for the hearing Ioss and
for flne tuni ng hearlng aids 80 match the wuser's
rin d % rofil $$ cl osely as possible. The
d| ge?eél B ORM! té‘@?‘%ﬂé FAring ajch Bheprded Rteend ardislogists with

S obdvanded tbads fop BftérafiiTh Bkatine R8s, FRSKIRctRY 2R BN @HM%% hearing
E@g ri ate araneter values into thé hearin

CoPpersaie forsas heatinglese and for Bog wnivg brasing it 9 mgich the
al er’P hélving fosk ﬁfoﬁ&% loddly gsir @Q%ﬁm cﬁ%tapl%clﬁltofq;?% its the

the nenDry of hearin I nst reca ano
S usksef %%ﬁt@r?@ﬁ‘tv@fﬁ@r@? erimung egeitanys bynmgsmxmngﬁppropnate

F
£y i Sl BRI R i Btk 1ROl ChaY e prol it
v ahegarg sidoprovide fon davvradpmgramm tmbeestord@inahenineoryaif a faring

d
oud i insal 00 o 5 ) SRR S Enl g BB T e

suitable settings for optimum conpensation of the

10 XFnR o P ool bl B sl pertomaediifc

f |aldmhyglsbby tstre thelvahig fioht v ihdividdaliaddiogRQeREHIed mﬁreﬁrher
Sﬁ‘&'ﬂé‘i frl aced in a | ected acousti c environnent
B

105G A5 Proesped GOOBURE -4 T1(ERS Whein OFler e

s elbtenmgs suifable stiifidsi falgopn&idﬂwoaﬁlﬁﬂsaﬁsﬂ BSthe GsePd Kbeﬁﬂ@”e nts
energted in a test chanbe where the user

" SeadleRy T Pf‘é'grgétamvﬁubqeqwﬁa grogrampediptot h¢gnmdd

15 will renotely 20 adapt the hearing aid settings. The

fi gtl ng is an interactive procedure between the
F 5t BaY be tegtprdiand fine ganse in Dprobeshyre: wikere thie tiser frgplaced in a

N GBAY o GE BT abIAR BB UL Shrghdih e

heari ng ai d user cantodg rea
t Btngs tes(ing, simwased :d:omc l@smbnhmntstam @nmﬂeﬁ ﬁsaatest chamber,

cg’n‘p Iﬁf:e’autsmglglothkI 'Irhg Qﬁ;(ﬁ?l% i;vgiltcon?%ggﬁ ﬁg; taI Srémgtgl?(

20 pedept e beaging yttsertingsor provi di ng a tal k- over

30

functionality froman attendant to a hearing aid user,
conprising a hearing aid, a link device connected to

t Fee fitemg israg iterdctive peseBmité Bétweén the AudisibistQye Ehe user. Dﬁnng the

one, and a. 30 communications link |inking t
%@B%?‘@WGY% GoFwayniGaRonegin the audiplogish fmilie bearikg gidruger can be a

negipsotlan, A ﬂ&ﬁéa‘lddrtﬂkﬁiv&r@ktémfcbﬁ’lm hl?edtfa} ﬂﬁjs% ose, however,

'25 g}ugrophone and audi o processing software

CHESPIG 2p pdded gppitabrast andicomplierion. si gnal s for
conpressing theminto conpressed, digital audio
signals and for transmtting these signals on the
In a first aspect, the invention provides a system for providing a talk-over

functionality from an attendant fo a hearing aid user, comprising a hearing aid, a link
device connected to the hearing aid, a computer with a talk-over microphone, and a
communications link linking the computer to the link device, the computer having
means for receiving signals from the talk-over microphone, and audio processing
software for processing the talk-over microphone signals for compressing them into
compressed, digital audio signals and for transmitting these signals on the
communications link to the link device, the link device being adapted for
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conmuni cations link to the |ink device, the link

devi ce bei ng adapted for SUBSTI TUTE SHEET (RULE 26) 4
deconpressing the signals received via the

conmuni cations link and for converting theminto
audio signals to be served to the hearing aid. In
exanpl e enbodi nents, the benefit of such a systemis
the fact that a tal k-over capability may be provi ded
with no special hardware oM—externaI equipnent apart

deE SR PessiHdathe | s?ongfénI%ETﬂrf!dy v é lc@Bhﬁnich l}i'rEJ %rﬁfv ! (:to%l/@rgng

situat | on. exa |nen
thegm ity é#dl‘bl@ﬁﬂlaé%@ E@éﬁ@ﬁ‘ém tile hwmlgatﬂ e | n hearing aid
fitting clinics, for programm ng hearing aids; can be
put to use for the purpose of transferring the audio

m&éfnaplﬁoem':r?éuﬂ%% they bapedit of fueh 3 &ysieviscts faetathetd talrover

capub@itl ﬂia@gaef})r@ﬁmmitﬁ‘ b sfudial GRARAR] orR&INEE RoliPRefehlt Bm
aid and the f utilize some ?ornto

conp
- whi bi §QFT8 ly\ﬁlv?lgé %ot wypgagggmg&éﬁqﬁ%ﬁ c it $xgpplecprabodiments, a
lmgl)(hm&h eox(ﬁﬁmﬂlaﬂ\ﬁdéﬁb@sgen@ﬁw&lﬁﬂﬂé Qﬂhéaﬁrmg:'ﬁid ﬁttmgd cl1mcs for
uet oot ste stem.i n exanplLe enpaodl
P et S PR PHE g b Ble o & Ragaenng e audio
datnetor theelmdaring dich eStﬂmBledd&llcg:@ addaptall ofofr m@mhgs@s e6méahRation
as a

lLe. for ransferre a .
e BB A REFirk g 881 R ubEREn e UR oS efisia
wirfjos wmdk@s, |cbmnmossmcbt ©Oneocxample v vireksy omamamidation is the
]mﬁé PN channel neans which may not have
uf |C|ent ‘capacity to transfer unconpressed audio
data Thi s enconpasses anong other t echnol ogi es,

The @ﬁdt&ﬁ'%n 8 réllﬂé eglﬁ) Qtflﬁéast éo {'n% ttlg(c‘lf‘giltﬁl ggg packages

Bl ‘uet oot h(r stan v ces a
repiRsEIingn thej tquinﬁgSIalmH lpwogr mm@e%e@ta et chuitaleo i foesbemg

trarﬁk‘é‘rfbdcﬁls %Qia&ss%@aﬁl%aaa trhﬁblﬁugﬁdﬂ Gfinfd %?gﬁ&h t:%ra?lw. GEESHA it
an or

an. aud %E fromthe hearin , i
Possiblen tonfelx Pw t%@%b@@e@@@@lsam agpel yagany Whighhmay not have

-sufﬁéiBﬁIU&Hpﬁéﬁ)‘ N ErahdfKud @mipB@sedC AW tdatfa, 1R eﬂ!aﬁ{ p8bsds,t fifong
proceSS|ng software fo proceSS|ng

S gPHgﬁ .has audi o

othgty, fechuglagies, svarioys, Siigl; defa v‘i%ﬂfﬂ‘ﬁéc%’@wtﬁr@ﬁ‘tsr dhe Blppfroth®

- starRlaffl GBARS ah@otlRe AnkldetRbd Msedr BPHAAE Ghd Grdgbfinming hearing aid
conputer-processed signals. The processing of the

gt@nals in the link device may provide for conpression

of the signals fromthe hearing aid prior to

s R PR BBt 0% BLGSEESLAR 8 e
aid cbadd"mptrmmuung drecbromssedraﬁ;ldmmgﬁal viaghe sirgmahisations diallit® the
ece greby. al.l ow the fitter
confp Rt Hrlh b FERD G s cliierdiing e € sipeeshe the
signalsc K@ajsmrptedn map o emseourisativhe Tdar amly meaks uirngedusecally

reproducing the computer-processed signals.

The processing of the signals in the link device may provide for compression of the
- signals from the hearing aid prior to transmission to the computer, and processing of the
received signals in the computer provides for decompression and conversion of the
signals to audio signals after reception, thereby allowing the fitter at the computer to
selectively monitor the sound picked up and processed by the hearing aid using the

communications link.



conmuni cations link. 5 In a second aspect, the

i nvention provides a nethod for handling a tal k-over
functionality froman attendant to a hearing aid user,
conprising the steps of picking up sound signals from
the attendant by a m crophone, converting the

picked up sound signals into digital data franes,
essed

the. digital data.franes tQ C
dat ae%nfdr a%%gt,’ the ai%fc,' %IOPI Rigvidss & (51??[5}?(’ g%rd %%g{hggf 7 ofsgover
fundtianalite Giomu tRhd006® d hdaking bRIGREY b rlsﬁri'gethg QP 8558€ng up

dat a packets in a |ink device, deco the conpressed
Sovﬁ s1ey %.EF@@ the atfendanp, Ry aevr%@ oampomf sgrithet pigledre sound

mﬁaﬁﬁ@ﬂ@%g@@f dath ﬁ@l'ﬁ@ss chiREEH, glt ﬁ&lﬁ&dinﬁ)' BHrSsstPdata
hearing aid for acoustlc repro ucti on.
a@@ﬁﬁf@@ﬂh@% t@@omsmdsdm fhmbetie raeccmnammt]sss bk, re@iving

v essar data transm 0
ARt S iR LS RS SRS ool SOOI S T o
linkdkase, iahd tpm&mtbﬂu@thb dedisled datdifgineatepesBitingi th@idu@a signals to
protocgh)MAth a rel tlvely nodest bandw dth, and even
a hipring il fpr acQpstie Lapr UB‘F‘%’“ rate protocol, to transfer the
dat a packets representing the signal w thout
noti ceabl e de%radln i npact on the received sound
Sqog}paqssmgf(hesqq r;gs1g11 hefogelyirsméssipnedda fh@rhnkh:l@wce the necessary
[ 0
a8 RGRARELE Pl Mol b b e RE YWk Bl R i s i
possﬂﬂmtb wiegndilgitalt contnemidaeian ipRgodil GvithTd aelagivfg@r inbdy¥ barRddth,
0 t he ital audio sign ore )
an ?"a?ﬁ EF ﬁlcf%v"{ﬂaggt sralq l?rﬂiecalem E@Sg‘ﬁﬁh%gwawkgta TEpIgcRting
theaiehiaD wiBHRRESBIE @B KinGWhel rBedid Blbd CExist
_ g‘l% cient, |lossy al gggiral tgfwmla,a sucheafs t he I\/PEGSl Vbt |)élr$1mg
linlofevieps gised fsrthe Drogesarphing el dittingagfdicagng aids gk Howbeased to
"y T L cousti.c Codi ng
tra‘*\%r}”{hé) °rﬁ%&§§3 5%93" ﬁaglgggérrrsg J %§ flsot? A, - ase f“ ey are

able to conpress the audio data very substantlally,
adequat e

e.g..as much as 10:1 - 14:1 whjle pro
Thy %%P%%ﬂ’étWS‘é‘ﬂ to eapressythe #}ﬁl@l g pighalp be %Fea ApMdsipvia the
hnlb@kfvﬁ@ cah & Uink SURAVIS akRH %bﬂﬁfe@sﬂéﬂ alg@l%tﬁ Rlowr@SRe art. Space-
npr essi on schenes 1£ however, be |l ossy, i1.e. they
h

efﬁglaaﬁs ilasy: @legrbhms, such asnige NBEG| (Mntion RicteieeExpsth Sigoup) audio
laytf}@p GRS Snowh &t ﬁ/ﬁ%b })y thi @{fﬁA@ Ah%l\%'ﬂ&%%r}nhﬂ&utspc Coding for

i Stener assunmably ‘cannot ear bas

MirpEwch ezqoefStred algortimsngs theyhee aﬂnhodbmpf&ss theeandicudata very
ressi on

ossh.ess conpressi on _sche W co X
suobRTE? S SRS NS Lot apaugs reprbction
quatttyo FBis s théwrdpiRpibubler ahSidnts WnsidB@vli ke. This

may result in a higher fidelity in the reproduction

of the audio signal, but at the WO 2004/ 086816
Both gﬂlgggg%rgg%l&herﬁes may, however, be lossy, i.e. they sacrifice parts of

the signal during the coding process, preferably parts of the signal that the listener
assumably cannot hear, based on psychoacoustic modeling. Other embodiments may
use lossless compression schemes, e.g. LZW-compression (Lempel-Ziv-Welch
compression, covered by US 4,558,302, in the name of Unisys), or the like. This may
result in a higher fidelity in the reproduction of the audio signal, but at the



price of not being able to conpress the audi o data as
effectively, thus putting a higher strain on the
limted-capacity transni ssion channel. Further

wdvemosgeous features will appear fromthe depandenioezi

claims. 5 The invention will now be described in
greater detail with respect t® the drawi ngs, where:

Fi Q. .S, .a.fl hart of an al gorithmfor handling the
ta 9‘“’33"5 !'é‘?t '%eb“ﬁcﬂg*%ﬂ SPpsssithe qudigydatagag ofteciivelyrthgs pustingsa higher
s c$teairadn the Hinired capadigy eibRfssion fahkdlng systemwith a

tal k-over functionality, and 15 Fig. 3 is a timng

di agram of the processing of audio frames during a

t aftthenslvantBRBES RBurch Wil agpe S HRNG f_the

sof twar e afg%?ithn1accorg#ﬁ§.to ?ﬁg£$%§§ﬁ?%%ﬁg The
algorithmis assuned to be adapted for running on a
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i mpl ementati on of the software algori ou

eWifEit to a person skilled in the art. The flowchart
is divided into four main parts, or threads; nmain,
MClI, shared buffer handler, and |ink receiver (denoted
N&AgLiis flpweltariepf aq ylgorithimefonteindling the tatk-o er MEB RGOS yIh Geal-
fQfud Nitialization of the tal k-over function, the
convéersion, and the link transm ssion handler. The M
(media control interface) 25 thread, handles the sound

d - cted .from.the microphone and the buffers
o SO SRR S ietn PR EIRE SRl i b ater amstionaie,
fendrs the interface between the main thread and the
MCI thread, making data packets fromthe MC thread
avai lable to the main thread. The link receiver is
adps e ting @RetEoRRPIORIS Rl oBeid %uﬁﬁ%ﬂah@@vepa' n
thread via the link transm ssion handler and to
d&EYRPress the conpressed audio data 30 for
reproduction by the hearing instrunment. In fig. 1, the
main thread is initialized in step 101, where an

i gt bhrhows afflovisharhef the saftwaserlgdrithio et ding inythainvertiohi Tig

MR B em Ol ' a handle to it. In the

fof | ow ﬁg&gﬁfdé%‘ﬁ? 8’5 ,aﬁa}nt&%g‘tq%%% O £ SERdard QfRRpter UWE‘P g aPC,
i anddhe precicaliiBiplenicntation of thelsoftvBdBAT I TMEhSHEST e il o 2

_ : / RCT/ 003/ 0Q021 7 whereby an M

AR 2505 B R BEARITA

redintMOY shaved bieffer handler, and link receiver (denoted NOAHLink in fig. 1).
The main thread is responsible for initialization of the talk-over function, the
conversion, and the link transmission handler. The MCI (media control interface)

thread, handles the sound data collected from the microphone and the buffers involved

in this activity. The shared buffer handler forms the interface between the main thread
and the MCI thread, making data packets from the MCI thread available to the main
thread. The link recejver is adapted to receive compressed andio data from the main
thread via the link transmission handler and to decompress the compressed audio data
for reproduction by the hearing instrument.

In fig. 1, the main thread is initialized in step 101, where an instance of the main
thread is created by allocating memory for it and assigning a handle to it. In the

following step 102, an instance of the media control interface, MCI, is created,
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MCl's use and event handlers. In step 103, the main
thread initializes the audio conpression man ager,
ACM object. Then, in step 104, an instance of the
woanssssé on | i nk object is created. |In stepddSkofoor
instance of the shared buffer pool 5 (not shown) for
tenporary storage of the conpfessed audio data is
creq} g @gﬁﬁ? % with a shared buffer handler 120,

Y p1, PHE BoPbEQds crpated trgetivr withrpsonrses xelating to the
| MR 69 abdlo BhERndPR, ndfep Wb il Ad il (IS0

detail in the foll ow n% he 'next sequence of even
ar 8°?Hfﬁ§ﬂ%dﬂ§1aﬁﬂi £eNk obisttyThen, in sisp Pf.antindtAnceafthe  but

f OkranshllssfANMRILRBCE cxtelﬂﬁ?’ Bﬁﬂgio.ﬁb fin Hl@%{i(ge o*%ghh slh%rSg byffer pool

5Se uentially in the fol Are
55 efappshowng fas gemmpary storage o&hmgpmpressed ayito debfis cR0d, tddefher

11 h t
dor i b e Pficl b Do Pt R orapteipdept MO i
f | nfiated i stap €4, lapwilble @scrﬂabandﬁmé desail i the &61lwesg. SUCh

as a button press, or, it may be controll ed by the
sound |evel fromthe m crophone device 131 dropping

beTlpmeat quuemae of dvente hrefrmtniry sithulphes\lyah Sbi@ el e, 1k for

ti n of f. e tal.k-over function
10, ,n%% hﬂé#% r‘i“"“t°ﬂ8‘“’“{1 %eﬂ‘fcé‘P*lﬁl: e‘\aléléf‘sﬂ)ﬁ%alg i EFPPeitiQs loop is

tmtmpmrsmphone:ombﬁsm@ﬂmwpf 108, b, 126, thVﬁQ Jnhal W%'Iﬁ step 108,
e COﬂt i nues to st ep ere

th
é ?%E%“r%ﬁ“ﬂ@leffeél %‘E et flagrgseh ipeFES. Mgeas gontrgPed hyen
I |sl.’dnda}bje@fﬁit haddfe® sithMs ﬁ%@&ipres@r@' ittﬁﬁ Q%rﬁl% by @ut: sound

nstances are _destroyed, t he a ocate

rgﬁ‘feéhﬂ‘@dhe Tgiceepbere darice LBl ing belewdedtair Bwelffotme
15 t PrédeR¥Rined 1eﬁ§h lof ti€le. Qﬁ?ﬁﬁgc'offtﬂifbet?flﬁo(f{}ef ﬁlgtr:tg gar%l gf:alfy

step 109 by collectin next
f r“fh?v theditisheqagas speakingrinth dredhieroph @6, Iﬂ'&uv&vﬁuﬂlé&ﬂk ~over flag is
C QRHANES tﬁch@uhne%gxﬁtﬁiﬁg%:ﬁmr 933 “avghere g dqggrdlc\jr%tl? ﬁtgpq;&f the,pvent

transm SSI on via ran m S'si on
i Sanars fos therdinkdpject, e ACMtobjeet, aatthe mmi BulffeShed inbthflceR Yre

t SRRl the AR itnory f eifped gt e heCE firongnden

20 step 110 vvhen the buffer is ready. Wien the buffer is

30

h the shared buffer handl 120
Ry TRE O G YES ity Senyedn rep 405y cogteting e
timsﬁﬂbsha;edbhﬂ@' flokDtH kRRE S Sfer hARIL Q66 ITHG el.séo‘?l&ni]s]ﬂ]re——

vvh re the buffer contents are converted to

peoBpLessed:nudin dagfer E@J?ﬁfltﬁﬁlo@é%ihaﬁensymssm JS'lkeE th @ ffer
tisgopﬁml:a@ﬁ ARChobielchri RN 1815 el blABSE 857 565 b 109,

e transm ssion link. The
r deedrstge talk-prs flom againiin stpt Y08y andzmatiching imsteyt ]alpi) w3 the

?‘f}ﬁf“’%gﬁﬁ b R a8 o Bl PR o b banctr

A0 inbees GiPERANEC0S-G0EI ftep 109. In this case, step 110 branches

the routine to step 111, where the buffer contents are converted to the compressed

format and stored separately. In step 112, the compressed buffer contents are
transferred to the transmission link. The shared buffer is then released to the shared

buffer handler in step 113, and step 107 is executed again, collecting the next full
buffer.
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8 When the semaphore to start recording is sent to the
MCl thread in step 106, the routine collects the
digital representation of the anal og m crophone signal
W emeppst32 fromthe mcrophone device 131 piligikdbusaoozia
sui table anplifier and A/ D converter (not shown). In
this context, the term"recording" is the process of

LB R i G
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a Pitellepuffdrdfhe signaldrapthe 3dcroplttine &t prn@esﬁdffu&’tﬁer fkdpers3 and
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s i Rgndipdasf anepdrate tlivend ip fiﬁp ¢33 whgre bthxffelt Iitgrét&g faﬁc%tl}n::r%éii‘)%ces
contin ste collectin

bl B S B bl SRR Rt e SR gy e pharkingia butfes g

pnms,tepﬁzhgdmm@taenn bfor, ihfwhidh@aRMEE buftdd feddd td B erhtRE by the

i ndi. Cg‘tf%ad”‘gct the buffer is full, a semaphore

i AdTe RSFH1Ves e digitized raigrophens signals for fartker pragpysing.

event handler 121 in the shared buffer handl er

r %i Feff? and tgqug routine continues back to step 132

b the P £ 305 ol i ToHEiBP GoiMeS 19 515 4P3 by ptlleetingradrb UAth from
C el BiBfophdne deVies Sy m@%ﬁp&@ stéﬂﬁgaﬂ tfb%‘zéggtgg ﬁglgger Sﬂag

oeratln |nth|svva unt I Osuspe
1 115‘1an8 fmethﬁﬁpﬁeftlh%aﬁsemﬂnborg irsicatinga fullihufienis dére to 420

g R e S A D

S Ptg\ﬂaueseaﬂetofstep 3163 h}ecaﬁegmlg:lhmn e:fncxdp[;{om eﬁiﬂi while the ®uifved
t ta on for furt, rocessin
oy is B8P HREACH il Bpifies Shecaligan i Gsemb o e

f suspentébbysdter HS b ticfnedin thaead) er 120 is received in

step 109. The buffer-full event handler in step 121
recei ves senmaphores fromthe MCl thread when the M

bTHef shired Buffdihbndlési 20 BRRNA RSB oS bREerk 3Rared BY tﬁ& ﬁﬂhn  thread

e sh ed buffer is aIIocated fromt
beﬁft@ﬁ{;&ﬁw s pyffes collpctsomicrogbone simmaldatadiven giegristophone

gﬂﬁz?g 131 BoiS Mélgt&%d Eﬁd{%ﬁ%esgtgf c?ag of Br ?JE\%FFJ}Q{?ES%%

Hhtir treaddvhen therGeaasponding esnerphere drobutht shardsbhudferhantiRd mmls

Chere Ak, chenahes R gl i N e

Her e MGl threa@ wherhibe MGId)uﬁ?ble:p famas g«netm byatep 1B
9B b\ e PhlERE 15( aﬁ‘)lgc L:ft-:d2 g&m the shared buffer pool, and in step 123 the
microphone signal data is moved from the MCI buffer to the shared buffer. When the
shared buffer is full, the shared buffer is returned to the shared buffer handler 120 in
step 124, and the shared buffer handler 120 handles the further processing of this by
sending a shared buffer full semaphore to step 109 in the main thread.
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WD 2004/ 086816 PCT/ DK2003/000211 9 The conpressed
audio data in step 112 are transferred to the
transmssion link in step 141, where the individual
wer2ao4osgaes are recei ved for deconpressi on ivc13itRe3/000211
142. The deconpression in step 142 follows the sane
conpression schene as the com?r ession in step 111,

DUt . Th [ dinth

or e BonYEEERight &8 n lch 18 R b e raageaesion Lk in step
3- déipriessthomdividuardutd Faniilabe SEPWA fortebBprbistindn 4p 142. The
di QL al _r.ecordin r} br oadcasti ng. Fi nali)l Y, tﬁe

dec o‘%?S}Pé%‘?%}S‘a‘ ’%2_3? gw%ﬂthq PmeemPIEsATSIPhemeas the conginession
he du steygl V10t inieRérbe drlerS TR oktbRessibh Bsed2n @Q}@%r%ﬁi%g{b%&i ent is

for ti session with a hearing al risin

3a f@%ﬂﬁ#’ B'ﬂﬂ%}?@e@wf%ﬂpédﬂﬁm vzll-known imtheifinidatf digital
SpeRkMine afy ' : i -.nsyl at ed _pox

1. The nﬁear Fir?gadgi&ﬁ{a. gjﬁ?@%@%ﬁéﬁ%&e@e ¥ %Pa |Sr1ﬁ’?ag‘18€“‘38 agsmitted
aniP e bearinglastryment sestep 148. adapt ed for conmuni cati ng

with a PC 7 via a communications |ink 6. The

conmuni cations link 6 may be a cable or a wirel ess

c ot hiown  sefup for adittingBoasitnonithy kpring 4id ARoinpAeng Ihe  PC
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ampaﬂ-mtdmmmfme heasimp eléi i emﬁ’@ctgd {osa %rmua%te s,danltdl%@nnk
PG, i or _recaordin , and, optionally,

t cteBicE SRANNE R EOhl SR T I R inc AR SHORBICS. The
s omahunivatidna ik iy bk a calle Bi £¥REeitRoBECHHE sHB3E %&6&@

' The |i d S)
T, A e e OB oS

viaadit peoceinghaidaatd A audib Bkacéﬁmgggftﬁgeﬁ‘hey& lsicg%ﬁl teg toa
d%X:J ce 5.1s a preferably portable, unit connec &4 y
a FeapicPhepedHer rreaiding goundgiang, ppsioneliys tmaspeale 8d6r reproducing

o1 Gor g s nblige d6R | a0pu b At Rl i,

adueRYe.or feeding into the hearing aid 4 an audio
signal, which is 25 processed in the hearing aid
processor and fed to the hearing aid receiver, which
prbeliiedevien 5 zompsits suitbleprinsmisgofhnd EEepti6ad@ware for

C oG &L en_the heari i1 qd, 4 nd. the Iink

devi c@h‘%ﬁ%{% glgi&%é%ﬁ%\%?r@lg“ﬁqgnﬁ Ii"ﬂ‘%c’ g‘?&f(‘c% @ethﬁk AFYeR 2iha he

ggaf_?rabgrl I_mirtﬁblé, umm%edteag;yta;zamwgima g&dﬂ?g ga{d Pk PArpote of
1i.n ige 5 may . al so be adapted to recCeive

2o TR e Breinaid  Supamp@ P minfca@en. (The Huk devics

t ¥ afismtiet adapRa ForefRRMLinRhS haRiak adQ A o
conmuni catii'hiagns, link 6 to the P%. %\ﬁﬁiaﬁg{o??gtnﬁ’ﬁ&mﬁe

HEFFYTE Lthe heating ajdprpessas and fed o the bearing-sidrscdivarashitiox

Iprodveey dn@odshie oufpBAsiddAl TR Hatfe comgcti{oh b4 E%ga%%%rmed 4
i s .executed, involving progranm ng e hearing
and the link device 5 also enables the link device 5 to program the hearing aid 4

according to instructions from the PC 7. The link device 5 may also be adapted to

receive an audio input from the hearing aid in order to transmoit a corresponding signal
via the communications link 6 to the PC.

During fitting, the hearing aid user is placed in the sound-insulated box 1, wearing the

hearing aid 4. The fitting procedure is executed, involving programming the hearing

- aid 4 via the communications link 6 and the link device 5 to compensate the user’s
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aid 4 via the communications Iink 6 and the link

device 5 to conpensate the user's SUBSTI TUTE SHEET
(RULE 26) WD 2004/ 086816 PCT/ DK2003/000211 10 hearing
woge4bgessr ogrami ng i nto the hearing aid meserpr2003/000211
sui tabl e paraneter settings, e.g. respective settings
of anplifier gain in respectil¥e different frequency

ba ds.h%f?uc as high gain settings in those frequency
baMEEE FEF & FrREErate o lrerteg A B0 THAPIP perameter seitings,
i Mgl eective Rt TREQIF Brp PR ki %'ﬁ:@%e%‘ ' '

sevng_ ?ddiff.et?ﬁeg_r%t prggrég%élﬁrmy euﬁ%@gﬁqﬂ&%ﬁg}dﬁ’ such
f o?ﬁPQ} F40 g iy those fipananey bads Wherh Eisaisen’ vapdiiony prmesptive is
adiiPafed. IPmoddRe Hrdd [ [MolalycTe be
carefully tailo?@g %mﬁgﬂygﬁgﬁ%?g%F§% to'é&Ft&%ggg%nwybe
i ntPRod HuBemery & laterpaleetiandiyitee wnd Theseperprameinay Fenelapted to

c j ' 1 t . C 7, ich, |
ot b S ient, SODe ek e, o gollotnip T
f ondigidnalivsey requirementh endyeelficiences Altst commpmicapsm Bink Greofigcts to

p X ' .10 L. the fitti .
o o ehiSf ek AT B g tire BB e piding for witing
henioitiecheaiing ald memety progrivnmingapachnfsds Setdn@séttons to get
user feedback during the progress of the fitting
procedure. In a normal fitting schene, this is

c Gnping dtetfirtingprotedere] we hudidlodistigives dfealsef thd HeRrifleAd kg
ai.d 4 usuaIcH% has to be in the sound-insul ated box 1
o FFREGRP £ HKS QuRpYqRs foyest uses fesdhack dprinasthe progeeatof the fitting

optceedige. T noraiaNHttind Séhemk 8flis BOomplicdtd B%glf \?\%‘é ﬁlﬁfﬁﬁg {ser of

f:!‘]l%} 2, a_éji rect conmuni cation _channel
alfibsreing aid 4 usally hes to ket thpspund-insulated bos 1jskevg feidgvith the
t betiblogik R 6fsibe aleqoﬁdaqn&%@mxcl@“ ons link 6. The

n

hearing aid 4 picks up sou romthe sound-insul at ed

.box 1 by the hearing aid 20 m crophone 3, and provides
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a ks ' ' . earing. aid. .
086 usbeA Sl LB fpogit ma
r Brjuiag aidtweertihprovided bythe fihle déviers ang thed dbrdnaicavisims ik ¢, The

.hi . tion, he. ti vat a .
e B3 5 SRR AR ol R Lt B g
cinioedgihnge Handpovides arpdcougticaieadioRighiottha Bbirhg aid receiver 2.

application user interface wwth 25 a pointing device,
or maybe by way of a voice activated switch, adapted

t Whercthe uadielogibencedetb fnaR¥ 8 fequbk? € the Gsed BPhe RE4 G aldWorBwants
|..effort of sufficient anplitude fromthe PC

v,0C ¢ . . .
P &t SR QUPFOTS B PRShie pefiates p fadlrpyardummtonsieithes iy anehing
% thutoh BRLEIAAY & i@%ﬁrﬁ&g)lacg liDink @iagﬁk@‘ag%ﬁcfa@ﬁésef k& with
sane nmanner as di scussed above, “conpressed,

tArRQEine dpder, of mavhelyavayf 7 voice astivated switen adaptdaddn sctiviatekhe
GatkQvbiFendtioR pBiEdy B 0305 285 e
into a sound g I gn za_fc:ﬁnéﬁ ivs g 8%%&38%%&% %lglgléte%/%%m PC
trpjeropharie 9 €he spung sigpal filoen the PC microphone 9 is then converted into
digital data frames in the same manner as discussed above, compressed, transmitted
- from the PC 7 via the communications link 6 to the link device S, and then converted
back into a sound signal. This sound signal is served by the link device 5 to the
hearing aid 4, and is reproduced by the hearing aid receiver 2. In this way, a talk-over

functionality may be provided in a simple and effective manner.
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hearing aid 4, and is reproduced by the hearing aid
receiver 2. Inthis way, a tal k-over functionality

may be provided in a sinple and effective nanner.
woBohledddiE SHEET (RULE 26) WO 2004/ 086816  per/pK2003/000211
PCT/ DK2003/ 000211 11 One practical enbodi nent

conpri ses a dedi cated comunitlati on device as the |ink
devjce 5, such as the NOAHLi nk(r) device, manufactured
by RPEsCEiTRb EPimgyt Sompaixsn predicaiadcpormmiisatioh dsyicellab/Ba link

Al Gevites) Fidhkas ﬂ{eQ’lTORHﬂﬂﬁ‘c@tdeoge, ﬂfalcﬁfédggg% &t &nés A/S,
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ESP?%?’%MW Aeli g GRRoRgit RpRehlify Bl LR
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USSR 8 W SR e bl 1 .
h efirmiwage ef ﬂie NOAHLihk® fde\gce b dthe eadbdigehis Qe link device 5 may be

Ly TR R R e Coc o1 1 1 n this

sequence di agram the six objects conprising the

t -oyer s em are exchanging_ information in a
10 p?’lggiét LT R é?rgprmcerapaéecweepn of single audio

rdmm@ﬂmﬁwhhﬁgﬁﬁ&%tzﬁlohtﬂi@ts hdeRht e thedd
on in the system the&¥§I§ tﬁ%eaé oé#e@&ﬁgqﬁgmmmg

t
c ‘g OeF SHeATF PR areig ipformatigndn 8 otdermeinetbvaa Tha Bser-
C GRRFRR b0 Bhreddnf tﬁé&ﬁba‘ﬁs F@&aging Ehla?alﬁ % %ﬁ%ﬁ gneﬁle

obj ect handl es the frane
oSy the pRin-thisad me%m&acmfeﬁmn@nf&mqumd deesdivpaonal

15 (%ﬂ{a&&ﬁ&ﬂ&meﬁmmél 3! th8 9hrdY-

h
|nk recel ver obj ect reécelves l%%?gﬁe{]g&& ?Shté frame buffers,
dpbitictpi¢ksarpabs audivodagizorh dmrauﬂg-ﬁaﬁ&taﬁdmabphone,

' di res f
rep?ﬁﬁ il 0 el ERPER ol Pl AR moinnaes e
t acmpmeed awdi¢ freges wedhe hearinfénsi@inenttobfedtrdcdiis@Rd decoded

‘([5 gxmln tlatln%*recordl ng. The mai n-thread object
sen 3 QF FPFOSEG%% ng event to the MOl -t hread

20 obJect mhere t he actual collection of audio data

30

gmes t akes ace. ~The Ml -thread object is adapted
%'338}” Hﬁ“g’feaP‘hg@ g°t gends 2 fallapuar-achvanyenide Seanaipthieasbblagt.

2ﬁefeby ﬁnﬁ?eiﬂlh@ a6rdi. Thédui-thRhd bﬁj YA kerday a%ﬁﬁ—r%&%l% ER3fko

tg‘ect or the main-thread object. e maln read
P DG %{qaé eléi?‘é?sw%ﬁ% ﬂeraetealtmwmn lof/ ausiendtitsfyames takes place.
bpde 11

P ACLAGOURct SSIRRENG Sl e AR s ARG o
ApisIPERese 9 laten refdievalby: tho M€ kthraad gbjesttor b tqain-ehréal object.

SR mdif-thbf Midet LlcERda %e%cotuﬂtel(:)by sending a buffer-request
semaphore to the shared-buffer object that handles the buffer activities in the
application. A get-mic-buffer request semaphore is sent to the MCl-thread object to
notify that the shared-buffer object is ready to receive data. The buffer in the MCI-

thread collecting the microphone data is filled with audio data frames, and when this _

buffer is full, a buffer-full event signal is sent back to the shared-buffer object, and
consequently, the physical buffer contents are transferred to the shared buffer. The
shared buffer is then returned to the main-thread object for compression by sending

the semaphore rtn-full-frame. Upon receiving the uncompressed audio buffer data, the
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notify that the shared-buffer object is ready to
receive data. The buffer in the MC 30 thread
collecting the mcrophone data is filled with audio
wobeaibiges, and when this buffer is full, vrpr2sesiooeri
buffer-full event signal is sent back to th
shar ed- buffer object, and cdfsequently, the physica
buffer contents are transferred to the shared buffer.
Th@amsfhlaﬂfé‘ebmuﬁiﬂ@tes ithe dolmpressien urimgaisuiteble hemprai;smiﬂmeaﬂ

n sena
't e Rent BBleFRE capitteed BAGS Bl b R PR TR ety
bulptter (mpastwwn).he SUBSTITUTE SHEET (RULE 26) WO
2004/ 086816 PCT/ DK2003/000211 12 mai n-thread object
initiates the conpression using a suitable conpression

5 p r' While tie maiBihetad vhisaqumpickts Se@ndis ffahe bIRRNEE SHed-buffer

.o, data franme epar at e, er buffer_ (not
2 bty SRt R o BB S b n red Bt S g
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t he . n%M/fnﬁgmﬁh%red buffer to the MCI shared buff

pdBt’” nigheg qompraEsip the REMERudin frame, thbfasamrossed
f QiditrRERICrAEmitRE @Y link ke JTEuM O ton ﬁ;ﬁﬁ,ﬁé}ﬁes% e.

main-thread object is finished conpressing e curren

10 5 (e Gnkyogpiver obyret thesnercedasdhp compipsepdiaugdiodrame using a
t rdeetsaprdskied pﬁo%cbﬂ:%nlekﬂl‘)%mﬁ]g fc?til;g stfmﬂgisﬁﬁt rSt5ed] gs% tg ggmpress

transmt-franme nessage el ver
t Merrudiedsrdmmetie ﬂ@m-éwéwbmd Finally, dmsiea@ied@udlo data frames

d [

c araBBERE R OF R G SORA el Rl thepespine

f ingtrpmens object beingn-systern mprezsbmtetm of Fhereetual/heatibeaid @smided
15 audio data franes are transmtted to the

heari ng-instrunment object as digital audio data, the

h&ethisrvepy, the siffereneprts o j:l'&'.(abp]hﬁhditgara alSle % @jiﬁimunécateltsalk—over
| use In

r nt at [ o t act

¢ AR R icetkaa L PG micpbing U4 apride S Bt ingretaian
aﬂmmdx)connunlcate tal k-over audio franes recorded
via a PC m crophone to a hearing aid in a fast and
efficient manner. SUBSTI TUTE SHEET ( RULE 26) WO
2004/ 086816 PCT/ 0K2003/000211 13 CLAIM5S 1. A system
for providing a talk-over functionality from an
attendant to a hearing aid wuser, conprising a hearlng
aid, a link device connected.to t he hearing aid, a
conput er
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5 wth a tal k-over m crophone, and a comruni cati ons
link I'inking the conputer to the |Iink device, the
comput er having neans for receiving signals fromthe
wabdosmaeis N crophone, and audi o processi ng pe@hiM@ER00211
for processing the tal k-over m crophone signals for
conpressing theminto conpred8ed, digital audio

signals and for transmtting these signals on the
coktf®ations link to the link device, the link 10
devi ce being adapted for deconpressing the signals
received via the comunications |ink and for

c chvesystemdon tneviding & tallaadir Gurstigraditysfran at attendant ewla harihpaid

h ' if.. .2 . | di t laim 1

sk, Bitnflsthe sk EXTRE BACCEP A ) s pfiniate, o gamper
g ovitlwtalkem:ei' m'@mpmenerr?m mﬁﬂsmﬁmiﬁtigimhﬁ: linimmg tk(ijli:l cgj:nipﬁlter to the
i RAGK TS omBRE Ravingrucsin o HEP NG S S 202l Bom theiphoover

I epicephoie] g audib proeeiRpeciEeate f&gﬁi«:&@ing‘iﬁé RlkPevek flictophone
and gggns for trapsmtting the data stream

r SFPES EACPHBFOT NS BRHRE _,SSE‘EL_&}@%]I auglirsigngieRefas rom
t hensiniyg tiee §ignads e the onmdMiCAbh LRk th itHRKinlAMEE thedfhi3-
ng.ﬁ%ﬁgenwaccordlng to claiml1, wherein the link

d 89V IEEPLATRRIEEiOr Arsampresune the signaly oAz vedhda thetcamanisatinns
MEiaR and foF cdn%lﬁﬁ% Bl idto $h@ibisRgalb Rfbel 8l Vhle HalfAe aid.
stream neans for deconpressing the data strea%
representing the conpressed, stored digital data
PaCKRLSstbR b oftiift g ' i Qompri
tr ansfszsr ring ?t?dr?gé icg;a?l#é?&g% [ gﬁéagiﬁ@ 5%&%615?%@% ﬁIeeacP R ases
afgasder eopwing the mipepivoe sigeals inRBligital Fite paoksts aneans for

. . ) not Vi nk . -
R R R T T —
ptielcempressed, digital datnpaskéteani eresnsl fontkansimitansthe dhita stream

d essing the regej data packets, and ans for
C FERRR PG eir Gl e P BORES FianPrgo B or
acmusdhicatiogdinkdideicé.on. 30 5. The system according to

claiml1l, wherein the communications link is a cable
transm ssi on channel. SUBSTI TUTE SHEET (RULE 26) WO

23 hé Oyt £ HiGp AKRR3 ORIl the 1k ﬁevia_%nﬁifﬁéserﬁéanf |f'0r€k

according to claim1, wherein the communications

i Scchving the deta streamy, aeavs los icgmomrbisising te requiecdadata smam,

lﬁliﬁflfﬁ gié'si@cgg‘if)irﬁﬁﬁg e dafdQtrBArft RépHlsBifling Jgﬁlpr&@ﬁ §tbidd ttl[Etal
data packets into a digital audio stream, and means for transferring the digital audio

stream to the hearing aid for acoustic reproduction.

4. The system according to claim 1, wherein the link device comprises means for
recejving the compressed data packets via the communications link, means for

decompressing the received data packets, and means for transferring the data packets

to the hearing aid for acoustic reproduction.

5. The system according to claim 1, wherein the communications link is a cable
transmission channel.
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5 adapted for processing an audi o signal fromthe
hearing aid, and for transmtting the processed audio
signal via the communications link to the conputer,

WO %oeERI N the conputer has audi o processipgnkneso00211
software for processing the signals transm tt g'V|a
the comuni cations |Iink, and4nmeans for acoustically
reproduci ng the conputer-processed signals. 10 8. The
systBmsptanaconingtto clome 1 ,0fhetdiethp cammihinglicnk ik, a wircless
wh the trgnsmssion link is used for

trg%ng’rrlr]ilstsﬁonn a"ﬁgw program settings to the hearing aid
and for transmtting the talk-over signals. 15 9. A
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by m crophone, ,converting the picked-up sound
S| lgﬂ%ﬁS%e .amla signal viadhe ¢pmmunicataRslink te ie\Pamppigy angwherein the
di Giripdter Bata8dib E%E@ld o 3bfw&e TR pRcce&shedfd ﬁgﬂaﬂrﬁ%ﬁmﬁed via the
transmtting t conpressed data frames via
c FeFTRnications digk, and @e@%f@éawpﬁ@a@mp@éw@@g e@mma@raprmssed
@&E giss in a link device, decoding the conpressed data
ets in a link device, and transnmitting the
decoded data franes representing the sound signals to
[ t
et ol i3t ke eheck AR AR, biathe slidfsgion ok
anleSdé b ipnsittingmew fprog2dn sdtiéngs 4 the hemmgmdmdlfoxztwsmmng
I\/l?ﬁqa%uod; ;L ayer 3 codec algorithm 11. The nethod
accor di ng ¥

claim9, wherein the conpression and
deconpreSS| on of the data franmes utilizes an ATRAC

5 C gdg e?ho%%z!‘ pro%‘dmg %&T—Iolg-r fEnc%tEIEaE 6‘51% lﬁE at2t3612dant to a hearing aid
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user, comprising the steps of picking up sound signals from the attendant by a
microphone, converting the picked-up sound signals into digital data frames,
converting the digital data frames into compressed data frames, transmitting the
compressed data frames via a communications link, receiving the compressed data
packets in a link device, decoding the compressed data packets in a link device, and
transmitting the decoded data frames representing the sound signals to a hearing aid

for acoustic reproduction.

10. The method according to claim 9, wherein the compression and decompression of

the data frames utilizes an MPEG audio layer 3 codec algorithm.

11. The method according to claim 9, wherein the compression and decompression of

the data frames utilizes an ATRAC codec algorithm.

SUBSTITUTE SHEET (RULE 26)




