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met hods of fitting hearing aids. 5 This invention
nmore specifically relates to the fitting of hearing
ai d s%stems to individual users, in particular to the

FPYSTRY HNDSYSFIERD FOR PROVIDEIGeA TéLK-OVER FUNSTION IN A
SSI ng in the fitting chain. Tal k-over or

f%rﬁg%gi Systens are used in a wide variety of

applications, for instance 10 in professional

recordi ng, or broadcasting studios in the music
i ReruRiesepl inyRRtion relkplsp to BpaibseidsrAngd e petheds of fitting hearing aids.

P A L JSE.ALS NAL RO s

findoiduwmhusensg i patitiler taukt Hitegeif spstemoutiliziey pmediocarof digital
pr.ovi de an onertfln the studio with informtion,

i g8l pEace ¢ BEH8ShAN The tal k-back function is

usual ly activated by a dedicated switch, conveniently

pl aced on the m xing 15 consol e or el sewhere in the
cbalkroykr erdaliybagk dysteshd as usad ia atwildk vhaetk ofrhrplisptensefor instance
pl ace in.the ontro oqom edi cat ed .si.gha
PRy B o e i SRR Iy e ey

t élabtetmcdadiive fc@ﬁhﬁﬂﬁ;ah@nsi e ReMIRNESHIrol Foonh® thé BEtD itself. In
To the best know ed of the inventor it has,

hbaasstingaedhe fallpbeck apfmqne?@ablés theaudiosnginger Q¥dhe pregucer to

i BRI BB T R o

cfmrrnmxm Bakuadly asyszttaimjpe deditdtedgviechptonvehiehtly placed @niht enixing
transducer termnals to nake repljes to vo

CIMRRIRIOE SEHhere ihthe soRtEplrpam, andrrg "SSOQPcae‘iaH?‘B?% rpigrophepgsplaced
tlthe DaRiO1 b0 de@ﬁta{%d' %n'af‘ﬂ)&tl'l o}ﬁgldkﬁieeﬁﬁg tfbrvx@bﬂoﬂgmﬂg the signal

push button sw tch ny one the renot
t framsbieitde- baokrrmcnmlhene toltbe plyyort(e)nip dhcastudiy. Tw thalbesigaiphvdedge

25. nor nal n athfro the cen u

i HETeb ! FHE B AUt PBRETLAEBRod (P hiFLy ot he aid fittng,
%@ﬁéﬁs%e t@{h@ p&&ﬁkmirﬁ@aﬂohm%wéal signal path again

by rel ease of swi tch when conmuni cation fromthe

renote term naI ceases Thi s system however, does

I ran S|ont rou arr QW
O A A SRR Y B B sy o
diegiot@trars @i kerp@idls to3RakdTelic3 66 vOidd c&nﬁuﬂio&ﬁd}rﬁﬁ@ﬁl @central
%st emfor wireless voice broadcasting utilizing

asdvest tereingbr Rhertalk-haek sigaslina) is anitipikd Ry aﬁf@t%@ﬁ p&sh button
TR By B4 8 P Rk R TR0y i @MY PEoffily ecsking the
ofiorhiaé sighal @hthsfsom the central transducer terminal to the remote transducer
terminal in question, and 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

computer 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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controls the signals fromthe individua
transmitters. WO 01/56331 prow des an auditory
prosthesis together with a progranm ng device 5 and

niEamEnalonay nifrieritensinigian greay simfes anibe Berviewliwege eingrolsathe
tg%nﬁgﬁ%ﬁ?@@ﬁ&ﬂﬁgﬁﬂkﬁﬁmnn%ﬁ 0453450 Al discloses a
devi ce re y

or W essly ‘comruni cati ng progranmm ng data
froma personal conputer to a receiving hearing aid.

in rogranmm ng, the PC, running suitable hearing
N ,9?65?% TONle8 88 pNGITOBY ProsHhRiR fagsihes witharosemgHEs device
r N | A . .
R Ton Bl fing Kl i I MM ARG G moerpmaing devie.
describes a setup with a PC equi pped with a
modul e, in wirel ess conmuni cati.on

t smitter/receiver
o E“g%‘ﬁ%/.&f dstlosrigriavicetonyities b epmERiSE eprggramming data
hadh Neerddidl cﬁm&&eﬂing ¥ BB, @urfgﬂg\rﬂ%ﬁéﬁming, the PC,

programm ng of hearing alds via I nk ce are
opininjrigzgiiable hedringrnid progragimping saftwass, nphmuhiza@sersguctions
This i.s achi ey by. usin variable bit rate and a

¢ e 0 o B ey ok onfestion. ¢ Rarad ac
comuni cation protocol used. In a setup of this kind,
the attainable bandw dth is 20 about 250 kbps, which

i PESI5r 04 8qdpscribes aselyg vithe Rg eauippedhwithisl teengmitter/receiver

SFEBIRAFTE e 4 B DL OSBASRBA Bt ggmec o

f hedriohgaid.t el econmuni cations it is known to reduce the
bandwi dt h of an audio signal prior to digital
conversion and transm ssion, for instance to a

SO oy S A AT S P B o
deptiiizgd forddghkthpsighpwedd sanme hamnsrd. Thisds attheeddly wWing a

i nk A tilizi.n variapl e bit-rate protocol
IRt it ety fora g Bhesbiet trein i BURsE ' and

t batimunicheorpoRes] 1¥bd dathacRBOf &lis kindHhk LBHinhE bandwidth is

providinP an effectively continuous "transm ssion
welstug 2@ Klaps, Whiches siiEieientfier programeaihgibut buishbleifomurenopressed

A3 I H5 0O e B PR T R

devi ce processor to achieve a continuous transm ssion
wi.t hout | oss of sone of the packets due to buffer

oV iR g fiekl pigrieqemmunioptrons iRgikmowg yo reduce the bandwidth of an

audio signal prior to digital conversion and transmission, 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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hearing |l oss, for selecting and fitting suitable
heari ng alds to conpensate for the hearing | oss, and
for fine tuning hearing aids to match the user

hBaganh gevelapmani by dipial é@a@mméas yasa:gowd@tﬁmre andrweislologlsts with
dbc?}a'h@éd t'b?l% qu&e‘i’%ﬁmﬁﬁ% H]eatrﬁné 8ss Porlﬂg’lg%ﬁ)ngp %%q tﬁl?énﬁﬂtable hearing

tware

apids Cmdfdnqieasat@ furahehcking dbsd Sdi fof find imaldgqaammalas d) match the
processor. The npst advanced progranmmabl e hearin

PR S pedinglesy pplikesetogelys @gﬁsa erdigigd techpplegy pf?gmﬂts the
L h& JTRIBIYted fsoffﬁ‘wgl% %fb;;égft ﬁﬁﬂr% thde thdhs i)g Btogé%ﬁﬂlf]& :ff)'ﬂijopriate

use at any one eari ng ai

Fparhiagr Mailumdmthe heairngruyd prodessbo Tae mastladyiateesl progeimmable

i s typicall forme t he audi ol ogi.st by usin

+ PrearaB B r i or sever .Pe; ey ua%ﬁw&&na Beafsmord! aearing
agyd98y inki@ht reéeﬁ?&% usd B€arfHe QA @H@ﬁx@mﬁ{g%é@ pesessed

according to a fitting rule in order to eterm ne
suitable settings for optlnun1conpensat|on of the

i o e A S AR s TS DR ATE S S Y e

f hlidl@l'&glsb@ tsd B vanes fromeantiHdietuaDawdidbr A6 A6t Rindl &f & earlier
the user is placed in a selected acoustic environnent

atfagallhe wadiogem data &n PEorgssed aceasding ¢ p iftingyleiin ordes to

SRS sl 5 P S| ARSI G SRR
| defitiady. THeepazarmiéted egingt aw dubsaqmdwrogﬂaﬁmceﬁhwwh@ﬁdg aid.

will renmotely 20 adapt the hearing aid settings. The
fitting is an interactive procedure between the

a‘FHé Al ) 8L 1 2R hBFink ffed iy ?%&Qdﬁrg%v efd tht LB is }tylﬁCéed ina

however,~ comruni cation from the aud| ogist to
hmqtmbacaustlmmromamtmad allowedito lptanbdndno teht dethtioat mxdhe

tal k- over systemc be used.for this

Ry Forsie ShnpfatecEacafeds Nintiets e dReRea g espghamber,
CRABlelthhdeP I loddle® Tﬁlb ASdioRERE Gl céﬂ?ﬁcﬂ fBY €3tih©And will remotely
provides a system for providing a talk-over

f eept thervabiing2ifl selingm attendant to a hearing aid user,
conprising a hearing aid, a link device connected to
the hearing aid, a conputer with a tal k-over

n'ﬂ“ﬁé fiphgnRean ﬁif&acﬁw%@r@déﬂﬁﬂémeﬁ%eh%@addldlbgﬂsﬂ 4ndithgudeR During the
gnputer to the link device, the conputer having

HEImg, hoveyes cemmyRraspy ﬁr@nst‘hﬁ ra@wplorg@,st tqaihg here aid user can be a
MGl BEH? A ®- (Pvrep 1d B2 Bgééﬁfofthfl%)%urrpose, howeyver,

proc S|ng t ta bover crop one S|gna

cthiqrepssemgart hrkiasdlcmplml coviapd esgplicatidngi t al audi o

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 to 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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signals received via the communi cations |ink and for

converting theminto audio sidgnals to be served to

the hearing aid. The benefit of such a systemis the

f decompressing thexsignadswecivegwipithe eomumagicaong lipkapd fprsonverting
r t equi pment apart

mﬁ%ﬁl@ﬁééﬂﬁ§hg%%£€% R§9§§I§begﬁﬁ§%da typical fitting

situation. According to the invention a |ink device,

{F Lm |.ar devices generally available in _hearing aid
f The penghie pf siick & systgin hihedact hat agtabkeayer fapabiity @aY@srpr%ded

Y
G oD Stk oPU AR ol Bl AR el
pnmﬂyﬂlcagflmng enmtivhcAtdonding Itmr]mehvdnet)nve dink tdheicéen |smm¢pr
aid and the f| ti.n conp g |JZ€ sone forn1%

d g een BevasRblsiT B0 atd GmmsiPicabRosgTaning hearing
G utatoVMsé £dr9RSp L&EM iGRbfeRhgl the hilfo data to the hearing aid.
Bl uet oot h system e system accor ding to the

i Byigaplg @vlm odapdedsiors prayidisg h ngmirvaicdiign tlnneldietveen the hearing

SRR bRt RS i P
t sangbgichesh. @hexstapk of b MaRRsY camiinicaisiisshé Bluetooth® system.

channel of small capacity. This makes it possible to
rely on a narrow band transm ssion channel nmeans which

m%:{% %Fegg géé:grdna%{o th€ irﬁ/@ﬁtu%ﬁ;lﬁ‘ggfg%% %5119 s 3 g@sﬁlg :ch%ﬁqtal data packages

otelpasedtingthe kmmdesgnaumo a)u&npemdldatddbma: Quinahins foaibemg
i nterfaces, the Bluetooth(r)  standard devices and

obpsfersdAR alalA eam e p URRSIHisYieR Aynael Pt sPeYcaparitglhis makes
hR3bisle 8 fiy &Qa HE¥oeBand frihshhiSEGPAAnAS wﬁi&% may not have
systen1accor ing to the invention provides a [Ink
dexfficient cagagitygd tfaosfeprmuompsissgl audicadeda. (Tha;s' gramphssesnamong
the heari aid, .and for, transmtti.n rocessed
e Qshshict, i et dalarePBERrbsaLof iniaes Sy e ERefoome
Cﬁﬁﬁ&é}&ﬂew@é@@n%ﬁfeﬁ lifk Hé\@ce%@us&?ﬁ%’thﬁ% aﬁ@ﬁro@%rﬁmg hearing aid
processing software for processing the signals
tdaeti tted via the comunications |ink, and means
for acoustically reproducing the conputer-processed
signals. The processing of the signals in the link
dBvi @eomd aipbetethe fsPdiert QBRTEIRE t@theGhiventien Btbveded Adink devied
the hearing aid prior to transm ssion to the conputer,
aMUPpIdeERSrgingRn apdie sigsabiromdhe hepring 9id, and fre transmitting the

SR B30 SSGORRLESP I, SORIEE L, i o

atdnoputerchas laedibiprdcessiag sdflveam: forpudcessin®the signals transmitted Via the

communications link, and means for acoustically reproducing the computer-processed

signals.

The processing of the signals in the link device provides 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.
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sel ectively nonitor the sound picked up and processed
by the hearing aid using the comunications |ink.
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PCT/ DK2003/ 000211 5 In a third aspect, the invention
provi des a method for handlindg a tal k- over
functionality froman attendant to a hearing aid user.
The tal k-over functionality conprises the steps of

reced . S| v | ng
PRl L AIA o AR A6 E0 R g SRR By o
met@dirtaﬂlt}gfrbﬂn&m(ﬂttgndaﬁt toctallie’anhg aitaset. Mhe talk-&Ver @ﬁﬁtﬁﬂlahty
data fra transmtting the conpressed data franes

PUIRIISCE Bier LS OATICEHENE SORRA pignels FORKa BRAFPRIoTSsCaIAPTINg the

p ol

%\E/%ﬁg@éés n‘ﬂsqgth d{%gﬁg%tg éﬁgfeh 5350?; rpr glafe dl?lltéﬁ iﬁﬁta frames into
| covRprelssed det,a fmmésf travahlitying tlre&m)ﬁtprdadsedl@ata frames via a
g&gﬁgﬁé%g%)eng 1%238 pﬁ,{g)\ﬁ %E%cégqgéqgggg ggngtpqggmsé%lilg gata packets in the
F BRE QEl4E, HObdiBhE BHRPRER AGtaliEn AYA HR 1RIIORA cebﬁfdgﬁrﬁaﬂy
transm ssion via the Tink device, the necessary
t wransenitiongitndecampraskadodadghirates leprekerdimgithesiuad gigoalslty a hearing
r eﬁ-ﬁgﬁid' 'IEhi S n?k%s it possible to use a digital
cB Mot 1Corﬁpr|8 ot with a relativel y nodest

bandw dth, 15 and even one with a variable bit-rate
protocol, to transfer the data packets r epr esentin
t B cempreasingthersgdio signal befatsl teangmipsion viy therisk cdevise, theaecessary
r | S

g R e S S

bpaossﬂahﬂtotme atdigitad é@nmhh@atnmmbmslemth d irglhtivadly modest bandwidth,
ta -over sQ nd SI nals to the heari n%rai d. 20 The

VER QRS WSS Sifprisguotordl. th ganster the dptapackels a%gesenting
2%%?2&@@2%%@%% Pl e o,
Stpelcdeviek fubed fnthe frogeyoahgend fiting of hem'lngmdstdma HINRES used to

(l\/bt Pi cture erts ou aydi o r. 3,. also
e fopaptespd hatitaks et et s
Acoustl c Coding for MniD sc) are preferred

algorithns, as they are able to conpress the audio
dEh%lalg@mﬁ}m@wS@b@s@am%a itheydigigal @ud@s&gmtsrbeé@e 1i@ngmission via the

o] oot S B R DAk . spce

Cﬁﬁﬁieﬂﬁ 1688Y WgoBinty, Sichtal @RMPBEHNESEInIFicRed BXFRSts Wrbup) audio
however, | ossy, i.e. they sacrifice parts of the

skytral alsq rlmﬁgntaﬁé/%er the ﬁ%@éédam\@f’%rﬂaﬁpvn Aapissic Goding for
t
i)l gkt Ueckiale ot PSR rER R vr
nm)bstams;ﬂly 0gS hsemsctcamm Es $4:owisletpeorsdingedeguate reproduction

LZW.co (&SSO LV Vel ch
quality. lts t%e(trans ss1on uffer requlrements considerably.

Both of these compression schemes are, however, 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 will

usually result in a higher fidelity in the reproduction of the audio signal, but at the
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signal, but at the SUBSTI TUTE SHEET (RULE 26) WO
2004/ 086816 PCT/ DK2003/ 0002116 6 price of not being

able to conpress the audio data as effectively, thus
pBHiGS o goh being ARle to serppiess tha andie driarfs elgctiveha diusyutting a higher

S BB o A om0 oot s

invention will now be described in greater detail wth
rfslﬁ%ct to the drawings, where: Fig. 1 is a flowhart
oFUIEeT AR ¥AmtageRvs feairas rilliapprit fieen theidependent claims.
functionality in real- 10 tinme, Fig. 2 is a schematic

bl ock diagramof a fitting systemwth a tal k-over

f Uinciniventiin wifl novabel ddsbribédgin gleates dataili withn cpspéch gy thendedwings,
thg@grocessing of audio frames during a tal k-over
s&8¥Fon. Fig. 1 shows a flowchart of the software

al gorithm according to the invention. The algorithm

is assuned to be adapted for running on a standard
cBigpliises flowelsnt efsnalgeaithm 2or lendlingthepaliietvechinctionality in real-
i1 [ementati on of the software al gorithm should be
evident to a person skilled in the art. The fl owchart

is divided into four main parts, or threads; nain,

MCl, shared buffer handler, and |ink receiver (denoted
NEI&HR FSriksahpmptig blogk diagmeolnfiting iy ser With # elipeyesifencsionality,
farginitialization of the talk-over function, the
conversion, and the link transm ssion handler. The M
(rmedia control interface) 25 thread, handles the sound
data_ col L ected from_the m crophgne_and the buffers

 Feop iefiming lft&rgmap&tbwrpgﬁssmg F alip St frare b
forgsathe interface between the main thread and the

MCI thread, making data packets fromthe MC thread
available to the main thread. The link receiver is

L . G R R
dASSBMES SsdubRdG6 BB h@HERIoAHMinth ot @st%ﬁa‘{r@éofmputer sucthhag aPC,

reproduction by the héaring instrument. In fi % i_,
netidrihe Rraetiep] implementatipn pbdeisalty pwmlg@ithmeheyld bagvident to a

BB A D AR AR Pl R ks
main, MCI, shared buffer 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 receiver is adapted to receive compressed audio 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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buffer pool 130 is created together with resources
relating to the Ml's use and/ event handlers. In step
103, the main thread initializes the audio

g mhsmég an M\Cmﬁfﬁg ®pol I&QN@ cishied tQgether snth mip;fqee pelatdug to the
S MEPSLRTE Qi iiels! AR B, AR iR th-R04 Gilarizls e apdip

pomhpﬁss(lmomaﬁdiWACM) objeefTIRER ity step Q0ATR iBftaridaF the
conpressed _audjo data is created, together wth a

s FARWRSHOR HBk Obigrids eveateddn sigpd Ophan mé@awfrtge Brasecblygfer pool

t
o e ia i) Storlsl e 1Rl hereledd RS 183, ogether
s atfthershered fbufeehdrsllea rléO,ramﬂnhen@csndmg fraceseitsihy MOI thread is
concurrent t ads, put fqr . 10 convenience they shal
G i e ghiEiit E%ﬁ?synbw NROTP Gefagip Hy, foowing.
repetition loop is set up in step 107, conprising the

steps 108, 109, 110, 111, 112, and 113. In step 108,
t Age n@utSqu@nd%oﬁefrwmsese fuhningtsethiltangeusly inacgmbmm&thrba:ds but for

h g??ralegll%n%%t RY allsbebcf??%rét%hbg%%eggalgrr in tfncle P(ﬂ,g)swq% A repetltlon loop is
Cesttupah ke 10y, doerismignte stbRVRIS, 10®M1bNEL 171 €2 GRA qn@ In step 108,
devi ce 131 dropping bel ow a certain |evel for a

pihegeutierdetarminasigi rllopvarifles is set &p YESr Bhisdlagfis cqmtrelled by a
t 8lKaQ¥ Elent ﬁgr?&lérosﬂ }‘?H{ %B‘&% Cﬁ%ésyor W}S&ﬂ; n(ro letf f;y Ehﬁ gound

ceases speaki hon

t &dvkl foorarthe hlagoplﬁ)ne gleticé 03 ll\l@opplhg bEIAM & E@ta@rﬁl&bblﬁbﬁ@ to
step 115, w& he recording Is stopped, the event
hBFdfiErmingd fen |t}rﬁ% €@ jusring offiihe I@éww fapgtionpypmatisally

S %Eﬁ ﬁmekﬂ{feﬁ @éas@é)@ealhﬁg ﬁrﬁ@ ﬁfeﬁgﬁf@hgﬂgsﬁ rhl\/%l)%g {hg g’%}k—over flag is

| ocat ed menory 1s r al ne
s s@p@h@s the 120tihd cariguéseatb lstep\ids, Whﬁg tln&sresmthrtgas Mifpedt the event

t t tep 1 cti next
¢ Bt R ot 30 i St o i S e Witktiost Mebpces are
Thés@ro?w 1S alRAkA R recliiBledUREPIMB NS Bt ad saéﬂéh@ed
data for transm ssion via the transm ssion Iink

the buffer is not yet ready, the routine continues in

B Mo I A0S AR AP 08t B e

bﬁ@n Gl Stgirédbutes Brobd the\Whavd bliger Haufife 120. STHiERE er cHSRs the —
the buffer is ready, a semaphore fromthe shared

byt BFORBRERcE auﬂmﬁqtmmr EARIPIGSIP Vig the Hamsmpiggion Knk. If the buffer
[ RGRE yadeddy, ﬁl%%eutﬂ{%%ﬂ ifac B Stefs 39 by B fhirl Do 39 1R%nd 100,

to ste wher e ents are
ccecking ek tatk-ovee ﬂag apaia $is sep 10& rand braohingtiwstep 110 when the

CEW?%%% Eelaéy. e\JV Hens 'Eh% %ugf%rz is réat(]ie, ase %Papggfeefgon? ltjlgef s%rared buffer handler
120 indicating this condition is received in step 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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collecting the next full buffer. SUBSTI TUTE SHEET
(RULE 26) WD 2004/ 086816 PCT/ BK2003/ 000211 8 When the

semaphore to start recording is sent to the M thread
i NVhendbe sggipheredo staguesardingad seattosthe MCltherad d step 106, the

r naI n.ste
|9 U 80 ol RO ) L SRAGL AL b S 12
afiphd the ﬁncmphbnN dBVIC@ N8 e thiceich Groitabls bophfier dnﬂ A/lD donverter (not
cont ext Bhe term"recordi ng i s the process of

s ST iy tI§CORISET i 5T Tep s @P@ﬁ%ﬂesw SAEPEAS Mepnalog

L.
RSP i ATEAE b A5 B BARY St B oG feflifo djgia
alate fmtnes ofrequat Jenpth, amcbstering tha frames bl @atedfrieanory Byaneans of a

P SRR S Baond Bl o 19
S*st@fe@Qﬁ tfPARRated MCTNGArR %ﬁ%’é g&%‘ Tﬁ@ﬁl@l‘%uﬁgﬁ? ool 130 js also

handl ed as a separate thre step 133
p banslask a5 acaegareterthread asgep £3%5 wWhere wiffer poiptére anchethd3esources
ffer ar,e ntrol, i,nvolves
o He1d e o8 e R hfled 8 ork R OIS i) YA e Bitrer flag
| th sép It ipawetihdhe e, ineadsh éRe BR WiRE hedls ybd aﬁpued by the
mai n thread, which receives the digitized m crog one

s MgHehEcag owhich reagisies Prectigigisedigicrophonp sigpals ferr furthersecessing.
full, the routine continues in step 132 by collecting

nore data from 15 the m crophone device 131 for
ptfaheblﬁlfe’rgs hait fall ethe t@Rine kbntintvewaveep 13y toulfet@ig fbfgdata from

di cate t the buffer is full, a semaphore
. iTRSEP anf‘a vige 134 Jpx erocgssingdmtep d32.HE homwrer:hefhmfﬁer flag

eyfilatR A k}?é'b&?e} id fat Q%ﬁ%ﬁﬁf&n@ﬂégﬁ% Cilﬂlt 3 f%'i is Selit 9 the

routi ne, and t he rout| ne ont 1 nues ste
byuffaHiB @wm@mﬂeem iorthpéhere tiffn hbrslleibbitne, o gt

oo BB A5 B 98 coieRne fors SRR Sua H ts lyer
1déntédhs fshRod¥BiA. ThE M@i thr-gﬁ@c&ﬁﬁhﬁ%doﬁéﬁtfr%r in @8 qlaﬁ 'hntllzl@m

handl es the nenory fers shared the main thread
awpﬁm@dmswpﬂrléa@llhﬂhﬁlg thyadd. er coI I ects m crophone
signal data fromthe m crophone device 131 by the M
thread, and passes the data on for further processing

b¥hé HexraBouThir Raid16cERD habeRs theen&fsdy@spRAGhREGd $§ IR MeMmahread
fromthe shared buffer handler 120 is received in
s tpthe HCT thradp This bptfer qofleey areronkeng ségnal fata fiop the microphone

éee\r/%ﬁsaﬁgﬁ ?X@gt‘lé?eadfz[nﬁ b€ kl\éqat ﬁoggufﬂ?;? Brotcgs%lr%%y the

ene r step
1ﬁﬁ1n threfad evéhen hiar cm‘dreb]prrfdﬁ‘rg Semaphdne cfﬂinedwfshamd bhﬁeﬂ’(ﬁ&ﬂ&d 120 is

byefcg:l%d os?(lap 1(?9n q’he %u?fer—i%ll%%gntthgndler in step 121 receives semaphores
from the MCI thread when the MCI buffer is full, as generated by step 135. In step
122, a free shared buffer is allocated from 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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the shared buffer. Wien the 30 shared buffer is full,
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handl er 120 in step 124, and the shared buffer
handl er 120 handl es the furthe? processi ng of this by
sendi ng a shared buffer full semaphore to step 109 in

t Hé® RetPprepssA @udio datpasiepURE agHEmsiqrRd| e tirelyangmission link in step
2004/ : . C ssed audi o

204 PRRE TR INER ) el TR GRS P12 o
| dedonipresstoapin step 142 Ebikoves the earhé coniprdstadn sk fak BHERSmpression
are r ef]g]isg)ed. for deconpression in step 142. The

dELH POl TPYFreq @ider Ahe eompissron weddn the rrefeed swbediment is

S ghaViPEGSuliRAa GG -écﬁ'lgp;tb%fbn mi&:iﬁaueﬂﬂl&%@ﬁg éﬂe”ﬁél&\éi?&l%ﬁal

order. The conpressi used in e pre
e rdgorilimgeantd hirgadcastinye FiviaHG theldéconipagssed Ardiosignai$sihen fransmitted

ich is. well-knowm in the field of digital recording
QEH%BPﬁﬁagdB?PH@?“#?ﬂ%Pﬁ%f t he deconpressed audi o
signal is then transmtted to the hearing instrunent
in step 143. Fig. 2 shows a setup for a fitting
s Eigs ZQEOW 2 betap Froarfitting sassion vdtrephdasing gided d@nprising a

HECRRING ey B i s R RLCH S ptspes ine

1souhdendigaed bk & Thetheafing QIANEIS t6khdcRddo hilink dde¢é & Eandl the link
and the link device 5.is adapted for comunicating
whlgicesS is@dapted forcopmmRIFAiaae BrsPE Trita & comwnications link 6. The

co e Li : W o

commbERRoRTRd Bty b LIPS EnRB ol BENER B0

7 commeetgi. ipeBCOA isfeqtipped with siansmidsidn bed pEptim hardware, suitable
rdware, suitable 15 a%gio processi ng hardware. an

ha d

afif'O PR Bt Eed|andvars ppda o PcesspYS spriware dig &t Gis qopnegted to a
PECThict RO i i ' i
B L O P, SRSyl el BB febroucing
s thgrsduidhisomahesbundsinsi]atedbi tlee giakpd oy by ltlee leesing agl ai d

m crophone. 20 The |link device 5 conprises suitable

t PAASPH%E1 on and recepti on hardware for communi cating

via the conmmunications link to the PC 7. The |ink

device 5 is a, preferably portable, unit connected by
albabnledgvice heornpises aytabledranstgssiontradpeseptior haflware for

c L.cat i .t . i i I, Ng. : .

P E A o e Ol RN D B e b b T T i 5 1
apiafersidy pomabls editrgnideted HyhecabRabithohaiidg 4idhfa g furpose of
signal, which is 25 processed in the hearing aid ' )
prORBuRisating with the hearingaldediring @ papgramareg sespionyiedink device

p i e i 1 .T . . g
s MOMERS SISty PP BLAT TSR B
dpwiessedinghes beaging/aldprotdssor dndKed evthe edritgmig reogivarmthich

h&%&ho”eg ah I:1<(:jouA§tic output signal. The cable connection between the hearing aid 4

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 transmit 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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according to instructions fromthe PC 7. The |ink
device 5 may al so be adapted to receive an audio
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correspondi ng signal 30 via the comrunications |link 6

to the PC. During fitting, thdOhearing aid user is

placed in_the sound-insul ated box 1, wearing the
hBearingdossiby programeing info fhg lpmmge@du MEMOgy eyitable padameter settings,

' Qéﬂ%ﬁée@%yf %egtgﬂ% L @H}%h}lg ga{lﬁ H ﬁegf%ﬁtlgéé glftf:égené ?r{eguency bands, such

casipigh gaihaettings nstosesfreqQIRS THahbif EhéiHElE:Tus(eRUhEdl?cﬁjr p¥keption is
2004/ 086816 CT/ DK2003/ 000211 10 heari ng | oss

by

pHERAS AT BOdesY Progiammahle hegring ddinsayryl diffpreabpregrams may be
Y

ooy *.i??eﬁ%ga HorTaSy sl onln o) BRAREL IHETbb a3l be adupred o
bs{mdfﬁ,c asonadtic eamrd)mgdsntgaxr magedetcerefidlyi tailérbd d¢ ah raemumgisy to fit

h

b%dvsigi% %gqerﬁet:%e g%ﬁtrs alsé gu ml Lo yi ’gl-?qfé)érﬁr o ipt \I.ﬂlgggl}qsﬂlg link 6 connects to
th\é@*@? Wbl RIRE&raRnRA B RalRY dBE frons tHRHedrin S adBHR T Writing

for |ater selection by the uséer. These prograns nay be
athiipthedeaning aig ersniory peagpamsining mrametarsetnigs, etar may be
carefully tailored by an audiologist to fit
i ndi vi dual user requirenments and preferences. The
C DU tHeditlifg frocédilte,Ghe él[tﬂé’l@%ﬁt §i0es thd BsePGf the WAL aildss
progranmed for reading data fromthe hearing aid and
f Bstrpgtions aed asky ﬂ@eqtlﬁes %ﬁﬁ wﬂy fegdbackedising the ppgeshphige fitting
p ¢ L
o PioREEE n bl R o WRIL LRI b i Ot g e wser of
heéharhieadngaid 44isuallystias tic bé nde amﬁldaah?atqﬁ es;]g il @0sing GittgRY with the

feed ck during the progress of the fitting
‘5@%‘8&1?‘ ‘ieﬁ oytsidsy the soyndripsiHgted bpe e, this is

conpllcated by the fact that the user of the hearing
aid 4 usually has to be in the sound-insul ated box 1
dbrthe getfu'ptin ifigg?2, anlitdet tdfmm1.mﬁaimrd¢lmhm@ib@twq@ha]m@mldiologist and the

P % e BB IS B b BonteBag Bk 6. The
anhiriak @i hicROh §hRd fﬂﬁﬁfﬁe"&guﬁd thsHRRH Hok 1%%5 ﬂszqn%yald

the I rnk device 5 and the conmuni cations |i'nk

hedgrppipna Bdanl mpwlgs upacsusid! sudimsighd feothn deinnpdidraediver 2.
box 1 by the hearing aid 20 m crophone 3, and provides

an acoustical audio signal for the hearing aid

r'eten viey audiologikiaredde maldi 0k@@stto tRe 8 of theRk@nPaid 4 or wants
request to the user of the hearing aid 4 or wants to

a9k DN OF herer questiiie 8¢ obhe astivees & ptk-garifyngtion, ejther by pushing
?b\ﬁt&v By hidie p%étg%)rpr%ﬁategﬁlapé/ 1nQHeS ?}.‘L Elglé: rag]al?(%ﬁybg QISGrQXterface with

Icking’an a ace in

appbintag dovice) semajyin By & ay ef a/wdube &Sivatef eivitth,ngapted tcstivate the

or ..maybe by way of a voice Lvated sw tch, adapted

t @llﬁeglqrglg}céop Héon detecting a vocal effort of sufficient amphtude%om the PC
microphone 9. The sound signal from 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 5, 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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tal k-over function upon detecting a vocal effort of
sufficient anplitude fromthe PC m crophone 9. The

waewadsasignal fromthe PC m crophone 9 is thenPCI/DK2003/000211
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converted into digital data franes in the sane manner

as di scussed above, conpressedl transmitted fromthe

PC 7 via the comunications |ink 6 to the |ink device
5Ong prpactipdd s mbee st eampuses acledicated camgvmiration devdite as the link
Thi . . . _ N . . 5 1o

{ Reeg 40t B AP HOARL ARWY SR b ATl RS SR Claeley s,
aDdnmerkeindanarReted by HIMS AVAYS, Dreniraklk -f@Nchhnecting to a left and a right

o hPtoERE T ORI ST Teoergpisea B RO 8 Jingpr wircless
20041 0RR8d& Wl @@&gﬁfngggﬁéb}e ﬁé}f'ng%ﬁwﬁfe@ Fhe g@f‘tware it% gerform

enbodi nent conprises a cate onmuni cati on dev
atheteleodingilecodingi af éhebdiggal clndimsranies MG inodepodatedieivitioe,

R NN R e it Pier PsboRBiAGe the heds vige S may be
lﬁftégraceaipﬁﬁﬁl’éfbﬁwhd&lﬁaﬁﬂtﬁah@&ﬂkg alde NOAHLi nk(r) device

conpri ses a uetooth(r) link for wireless 5
conmuni cation with a PC running suitable fitting

spftware, The .software to perform the . . .
RLBAT By cdREPR ol R R R Gt Gerrmmssiongr tste udio
| frapepRrsadbwd in Grebhloedethil ITAWRE Sec@bndenBadddHthe RK( ébjects comprising
device. In other enbodinents, the |ink device 5 na§hbe

he user-

| edykavensysim v rrshapeingfiviorpation inferedesarnyiedayay- 7
19#@& bgrp'ga%e@!%?en@%% Hdah O fbr sl RN ove? ARG 74 £

an econpression of single audi o ranes I's snown I n
gsystne thetmbiai-threati objehi akasagreestdeantt gfaanmequekte afd ¥oes the actual

bj ects. | Si . the tal k-over systemare
SRR A DA CIEBH i the 31 bRy, terframe buffers
ugemict-Hredd (ﬁﬁ&t gf&'&? 6p HBRERSEM Sohhfe ﬁgﬁ@ﬁalfd%rare (migrophone,

activating the t -over function int system
ranplifi¢rrand db/Bisjosedrter a keslinkarcecivdr dhjairechives and deeqdasshs
and does.th ct ual C ression of the audio
T GREPSRd piio TP cantlnd Brio o inedh abiES reifaves lecoded
budi@ frames idigepbdudiiBread obj ect picks up the audio
data fromthe ‘audi o hardware (m crophone, anplifier
and A/ D converter), the link-receiver object receives

. audi.o franmes, and the .
S R = S G L AT

f tharebg infitiatingape@dingt ThmadOhidag obfef sehdé £EthaGec@Bing@hent to
sgltr;ds a tal k-over-active event to the mai n-thread
0

et -threadenbias), where thaerivgl sadleetian eiudipatatipmes takesrlace.
O!Pﬁ@ﬁcﬁﬁ%@& oJ@je@ttiQ warsﬁgﬂ% thesE 'aﬁtat%méslﬁ bhlff%r? allocated for

MCI -t hr ead obj’ect, ere t ctual collectio
athéh urpese dorf laemesri¢ ak by thel MCE thread object or by the main-thread object.

The main-thread object allocates a shared buffer 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 MClI-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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The MCI-thread object is adapted to storing these data
frames in buffers allocated for 25 this purpose for

wo adoa/08a8eé r i eval by the MCl-thread object or bRCT/D&E2003/000211
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mai n-t hread object. The main-thread object allocates

a shared buffer by sending a bdffer-request senmaphore
to the shared-buffer object that handles the buffer
aweingihraad objest inkiatesghp omopression usingyesuitpple- demirfression protocol,

: . ‘ #
BB REENBEEp R oR gl Epl il PR b
r Befédr\(gotdabwn). The buffer in the M- 30 thread

coll ecting the mcrophone data is filled with audio
data franmes, and when this buffer is full, a

buffer ' ' t B

OGS e SRR SRR HE g et
bolfjetretonnttentey fee sharadbiféorite thetMCI blearschibufést pouf, ireking it
The .. shared fer js.then returned to the nmin-thread
obyalaplefe ﬁleé\gﬁfﬂg%aé e jorsTaRsief the ekt ufigBReblock. Once the
Cinef _f _ iy .
bR AR g R S e
2a01¢ 0868 16trACmi D003 HAI0&Leived 6bjed iusing rteadmgkjand message.

or bt lidheelv e oS Bied et e ipdein et b dbing ™ "
a&%ﬁo&p@@bi@s\?hﬂm cbilespof@RA kAR colpkeRiBa protdet usdd toRBnpress
shown). 5 ile the main-thread object conpresses th

e
athgiagdiprdaipdrasnaiakhe maen-Bmeadedyast Hivally, tisjdeeededaudiornta frames

t r f 0,k . d, bu .
S RIS BTG HEL el DA B B U feane
f mstrementadiecobeihdie systenh repekentatiomobthblackl hexiag aidnsed.
mai n-t hread object is finished conpressing the current
audio frame, the conpressed audio franme is

¢ . ' ! . . .

PRSI R iferkitelts S TR GOBLEE A FAL SR Bent plkcover
t hetio femesiesotdhe vl esseghansdba Hendmeaidsn adgashand efficient
decoqgression prot ocol corresponding to the

cBAPt%ssi on protocol used to conpress the audio data
frame in the main-thread object. Finally, the decoded
audio data frames are transmtted to the

heari ng-instrunment object as digital audio data, the
heari ng- instrunment object being a system
representation of the actual hearing aid used. 15 In
this way, the different parts of the application are
abl e to communi cate tal k-over audio franmes recorded
via a PC m crophone to a hearing aid in a fast and
efficient manner. SUBSTI TUTE SHEET ( RULE 26)
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aid, a link device connected to the hearing aid, a
conputer 5 with a tal k-over #crophone, and a

communi cations link linking the conputer to the |ink
del:rdMS t he conputer having means for receiving

signals fromthe tal k-over m crophone, and audio
processi ng software for processing the tal k-over

M CA eyt €or B @diak s thiktovep fRcesislifgfrbinem attBhdnt to a hearing aid
conpressed, digital audio signals and for o

t PERSOMPLRRgG atsadne dighhnk deice ¢panecerigribe bearingsid, japemputer
L Qith g%ﬂ(lor\%r m%&%nﬁ,t Jﬁﬁal do@ﬁn&rﬁcﬂﬁ%k ﬁgk Hﬁlhﬂg I;]l%d&%p%ger to the
for deconpressing the signals received via the
chmdvii g the@omputerr hkviag ehehny fof asvepting signalhieomithé talk-over
audi o signals to be served to the hearing aid. 2. The

SPATRRAORE B APAG Treceesing Roiwargfie REpFPsting g fatkopver microphone
p . . . r‘
R T R R N
nearssiftiog thdse signgs o8 shengpnirhenidatiins dink tatha liphckeics, the link

c %ch’eeliﬁomrg ra%fanlieeé ?trla eg(&%?%%%ﬁ% a'tgtrsgg%a [{e errigge evgg *tgg:orr}rrl?uemcations
t i Sd fok barefthe thskh 3t talh8RMignaRRb B8 8V Ed® thd Bearing aid.
conpressed, digital data packets fromthe conputer to

the comunications Iink device. 20 3. The system

' t [ . Wherein. t kN l.ce .
By Bl B Sl 126ty R s BrtE g ovaug pqpries
f preariscfopeonatiting tisd idroyghonb 8ighels ¢ty eibidbida phdkeameans for
means for deconpressing the data streamrepresenting ,
t PRINRIETHISES digitakqdatr mskgisgingans fopgangrabng pdata stigpry rgpresenting
dirgi | @ oSk - ' t
B pRprateh Serel FRRooROS, RIS, Fi O AARHAL bWl feam
r epresentoigithncor@iresbed, digita yistagurlatc froai thg cdroputbatorthed ,
wherein the bhﬂﬁgﬂew ce conprises neans for receiving

t FREVRERGREOS &%packets via the conmmunications

link, means for deconpressing the received data
packets, and neans for transferring the data packets
t & Thsesyttemracogdimigdo tlarm dc whsreincthe dipk devict ¢a@mpri®s ngans for

O N -
SBnk! foldcoipkdeding Bd dat2€ieam representing the compressed, stored digital

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
receiving 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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according to one of the preceding clains, wherein the

link device is 5 adapted for pocessing an audio

signal fromthe hearing aid, and for transmtting the

pf obfeswetdmangddrdingitg nkiim i, whetein tho wommivoicationslink iske wiceless
tEe coqgutqé (ﬁnd wherein the conputer has audio

p @Fggg‘ﬁﬁ3 8? Wware for processing the signals

transmtted via the comunications |ink, and neans

for acoustically reproducing the conputer-processed

s gl systempcgordipgdo ene pethe Peesodia slpime voeeein the ik device is

p [ |.ai s, I el t 1SS ' LS.,
DEERE P LR MO Sl PG PSR B [ fpgbiins e
hp@ttssed aidio sighl fviy the kamsitinidatiogs litkhe thatdmmuter, and wherein the
signals.. 15 9. A nethod for providing a tal k-over . )

f ETBRUEI RS iARGioDFQrEPSARE saftveare Eﬁtprmssangw@s Sighgls sragsmitted via the
u -

F B e P Do P i i Scessed
psigkas- up sound signals into digital data franes,
converting the digital data frames into conpressed

data franes, transmtting the conpressed data franes

VR Tt GOERLHRESAENc0Dné bitthe gﬁ-@c_%&i'ng lcR8ind, Rehes QRS SRFhission link
data 20 packets in a link device, decoding the

cisrmse@ & dransiaittin gozesk progranm seitingsrik thtdheadeg aidrgd for transmitting
tﬁ%@%ﬂkﬁ%}@ éhe decoded data franes representing the

sound si gnafs Yo a hearing aid for acoustic

reproduction. 10. The method according to claim?9,

wherein the conpression and deconpression of 25 the
d 9t/ meihaddor providinga taioxmEmeionalyy fippreen dtendaptdo a hearing aid

ShaS cohlifeink tne 0% JFDAGE BF ST oNa o eiBpdant by o
f magrepghank] donzesing theAiBAG-qodead alggas idth digitaUBSd FritdEE

SHEET (RULE_ 26
convertl(ng tﬁe di git%l 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.
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