; ope3epnB6TKN26 July 2004 1 A METHOD AND A SYSTEM FOR GENERATHEN Qod
CALI BRATED‘WWHMM The present invention relates to auditory

- pr ost heses. , mm on nore particularly relates to a nethod and a
system for cali.ppgtion of a sound field to be used during fine-tuning of an
auditory prosthesis. An auditory prosthesis, such as a hearing aid, is
typically fine-tuned to an individual user by placing the user with the
auditory prosthesis in an auditory test roomin which various sound fields
are generated fr HW@%MHdAS%m@FE%.C(FIEI\&RA{TH@NS%FM CALEPRRTEbr r esponds to
a sound field souown rszegpin a real |ife sound environnment, such as in a
concert hall, in an environnment with party noise, with traffic noise, with
no background noise, etc, etc. It is the object of the fine-tuning
procedure to adjust Thhe RYgiendryipvestieesi seiatesichHhoa wagitdrat the user's

hearing | oss igr&MRe8sAtEAE agvaiRlibnaford0satbl &i1lp1pisd1kass repal life sound
environnents. In order to performthe required auditory neasurenents

accurately dur Pn§EE0di 88Ty SYBSTheSF sCHiEREHihGT EhePW¥sfi¢bbm and t he
audi tory fi ne- tarbdengseydipmgnfimustning calhbratiedryt oreribeside a

predeterm ned soundpfigld gl thePAsLLi onBf . he selng gl Sigel | known

t hat sound pressure in spundyfi el ds generated w th equi pment that is not
cal i brated may *¥BFSAIdVghi e CaRER yto MEnynE SRR e P& PN EARFHY ai ds
constitute rathee ssd lwient thé esudiabrwhprdsthayestirenin landcaddybr ati on

equi pment 1 epr e3ept s, Shop{d:Ca0Ls R A8 FRA 344 98, displ oses an
audi tory prosthesis havi ng a m crophone, a signhal processor, a signal

out put and an &aPPutd t PAMRYUEERLCThe Egghi fat FBA dMinge Ebistsi ses a nmenory
for storing interr@goans charaehbend stieddobcdurfrahgBid QN deBlrifng ¢ to the

i ndi vi dual audistogrcy Dbrast hesits andhr epr esenting ei tgei a sufficient set of
adj ust ment par ARELer FEEP TR Ul S oR® of Ut AeC XTSRS 8F tuntt iBh of the

audi tory 26 egvd nenpeaYd Y2 thr patthe sipsseor withuf medifde i myisienf okt i on.

WO A- 9948323 1 ghapLskgbOurti Meatd N&tal dedd t £ings Mlchgdy LRMBET §ldNg sel ection
of | oudness Ie\%el S tf or a pl u%fgllﬁl tg of ,freq‘iti]enm s and comparing each

| oudness | evel TH37 "85EM PrEGHRIEEY T GI9IPET cEISv BHCENBES ™ ¥ 1S s an obj ect
of the present ihnverth on weypruhitdetlze meshotls ahdaaisystlessf ars generati on of

a calibrated seupdedfdsebd LhajenedUCEssSAhlbhAl kol £QUILRAEN; FLQUi rements
w t hout substanti all é conprom sing calibration accuracy. According to the
present invent £8W4 KBV ERETrt i oned and other objects are fulfilled by an

audi tory prosthesi s Inonprdesi ngoa pécicaphoniee f arequit ads f @Al igryan acousti c

nput. signal i LA ABnELECLEQNLEoT] GLORPNEAR BYALeorSLANG P OCessOr f Or

processing the m crophone signal i n or g:h;’é‘g rate a processor output
signal and an SHRPH tT4ns‘®FCerroPBr afartdforPabCthelf Pieo¢sB8ER out put
signal into anecacigpusht oGt peltcaQiigpfled sai ghoatide t OrpyrepeEiesd S bei ng

characterised g that the_si gﬁgl Priocessor 1S, adapted to_detgrm ne sound
pressures based on the m crophone signal, anof_eto provide aY.a si gnal out put
a set of soundkprves§hirte ssPphaires?Esr e8 efitnA gl teids r gafseetddv@idet er mi ned

sound pressur esquildpait NGadef£Gls BRMbENMAEAC ALY VWargl ¥i@s racdndgt i on of

frequency in aMX%@’Jiggéngeisdégfﬂ%2g£ﬁg.gqgseggﬂgtkgﬁﬁévkgkggr %%g I
entities for which investment in calibration equipment
represents a significant burden.

EP-A-0 341 995 discloses an auditory prosthesis
having a microphone, a signal processor, a signal output
and an output transducer. The calibration device
comprises a memory for storing information
characteristic of information intrinsic to the
individual auditory prosthesis and representing either
a sufficient set of adjustment parameters for

calculation of the transfer function of the auditory

MR
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To take account of this, an advantageous enbodi ment of the &6diThdyy2004
prosthesis of the invention may be provided, where the auditory prosthesis
-further conprises a filter bank in the signal processor connected with the
m crophone to receive the mcrophone gignal therefrom said filter bank
havi ng bandpass filters for dividing the m crophone signal into a set of
bandpass filtered m crophone signals, wherein the signal processor is
adapted to gen r thut sl al by i ndividually processing
each of the baﬁ%ﬁi%egﬁgfgegg ﬁg%?%’ﬁbn%ﬂg?%ﬁa S, summi ng the processed
signals to forn1theWBT%é%§§é?3oH%bﬁ@ssﬁgnélheazén@uﬁyizﬁﬂ¢139and det ermi ne

sound preSSU"eﬁe@ﬁtﬁie@oﬁﬁrisﬁ%gs@El@étl%n@@a§§ucfﬂe|sfseﬂg‘¢elrg Gloephone signal s.
Her eby, sel ectl ve adg br on of the equipnent. for sgugguc{l el d generation
S

in each of thePtFE4d&HcY a HUGPCt R H0iPBPSF Bi%oShh "$5Pacilitated.
Furt her, a neeteveadr for dedhchteaueneeoenesrcanaed semenassel i m nat ed. The

audi tory prost hesi s 1gmy sCQRt alfy 0Pl 8t hA QREBACT OPRANGoneQ. for
provision of directional characteristic capabilities, noise suppression

capabi | i ties, BIXider & diefbrd, 288uid Sﬁﬁé%@u?%"l geRRiadiAfngd as a sound
pressure | eveI cammo;eﬁdammdm thedtt ateept eddsdeandasdibdtdldnas | SO

131-1979, Acoug&ﬁcamen ﬁ&?gm&gt?hy%ﬁ% 4and su%)%]ectl ve magni t udes of

sound or noise in alr. The ?oun pressure ['evel e soun pressure
relative to a FRREPBRENPFaYRFREIOR BSCREAIY 20 Pa preferably in dB. In

the follow ng, the Aeemtaml@y tbanges pebséhe handpass fid t gseare al so
denot ed channe] s. ortant adva afqelé)J ol he prgsent i nvention

|
that resources a rlggeyagvalﬁh oemleﬁ haereau itory pP’os’f et re utili sed

for calibrati opresfthegis mmnrliﬂsedatmlw@eem garhsramfedminelad corr espondi ng

to a specific §@¢mlen\ihf>@@nsﬂfnaqsedltau@hnglge@&mtlenhn@groﬁ{m utilisation
of an audltory%{) theS| s for sound éessure determ nations elimnates a

need for dedi cAIBR'sctifdIPePEBFEqEL EFnPRYTRT SEfLIi PREMCIRYY as a
cal i brated m csigmadnen wudkr atoregsereng appacasssr fartpdet ergnanat i on of sound

pressure, e.g. & $QuUBGJRYeladBhLeLy %QOEPAr&QoLIenlgE&@%OAQJS%r Sound | evel
neters. The audltory prosthesis may conprise a nmenory for storing

sensitivity vaPHedtofsigRaL nitBFopABNACOYHE s SPEF vEL P ey $édt he sound
pressure | evel as@insiryi wrbytheSeﬂsmbmgt yhamacdetined ias ke rtaki o of

generated el ecg{@g%cpfgcggg&hqgeu é’ggﬁﬁ Itmlﬂgg §o‘3n¢§9{es§ Sound pressure.

The nmagni tude N he anplit y, a set of
sensitivity vaPusd o $her eacrO%n9uPy9wO4 agdf 6? BreEdeoftr éspecti ve
frequency rangesgndandolibpust or edesenst t isvuhy ZValadesrar esiusedsi n the

determ nation ggpf%?&%%inB“ﬁ%?gég%ective determined sound pressures.

Hearing defects may typically vary as a function
of frequency in a way that is different for each
individual user.

To take account of this, an advantageous
embodiment of the auditory prosthesis of the invention
may be provided, where the auditory prosthesis further
comprises a filter bank in the signal processor
connected with the microphone to receive the microphone
signal therefrom, said filter bank having bandpass
filters for dividing the microphone signal into a set
of bandpass filtered microphone signals, wherein the
signal processor is adapted to generate the processor
output signal by individually processing each of the
bandpass filtered microphone signals, summing the

processed signals to form the processor output signal



The sensitivity values specified on the data sheet provi ded 28y Julhg 2004
manuf acturer of the m crophone may be stored in the nenory. Typically,
sound pressure determ nations made by auditory prostheses vary 1-2 dB so
that calibration of sound field generd@ting equipnent with an auditory
prosthesis according to the present invention nmay reduce sound pressure
variations, e.g. fromapp. 20 dB to app. 2 dB. Typically, a 2dB sound
pressure ambi 9ubhy defefiifdd ClEAl %rBEEWAl S Uhe durRose of perform ng
an optimum fine-tuning of an auditory prosthesis. In a preferred enbodi nent
of the present PPRYRARS bhltexedarirabenen ségnalive nmi cr ophone of the auditory
prosthesis is perfomneegby,0rscdeteivd Nad1iiBRaOfors I¥SidreVidgyiM@dites of the

m cr ophone, an(];:l thgodnec} ?im'l ed sensitivity V%llr ue tg}rﬁe stored in the nenory.
Calibration of The®¥6tnd el 8*W -8R aUdft ffps)r HEEAYS R or ding to

t hi s enbodi nenenfls sfbstlant iaadliyoms acesklaiss sasis h€facallibatadd.on accuracy of
the i crophone ruARcal dandedd RRCKNGIRAIPES ! rlublS, TdNePLLOs 3 et hod for
generation of a_calibrated sound field is provided, iIth 1s characterised
by conprising EhE“SEEFE of positioning in a test space an auditory
prosthesi s, said audhé& caudipsosphesiteshavayg cantdiar aghon@an aorsd gnal
processor, a_shgoalerauEput capd ap, out pul. L ansdyger o sl gudi tory

prost hesi s bei ng acPapt ed jto'g'row e at a signal out puf a set-of sound
pressure si gnafFRatpteridhbel orfePRblbHLieS, of BPESudistppPyepFicst hesi s

m crophone si gasdapbilediekatdgag a sound field in the test space, supplying a
set of sound pressure élgar%ql S 858&’& de]g %é t he aﬁdi:tor.y §rost hesis to a
control ler, and modifyrng tHe generated “S6Tnd>f FeF g Hased %6n % he set of
sound pressur essifhatzessprgehestedt éna acabrdarateedvisbumd ficetpted 26 July 2004

5 1n a preferresgapirkadi sRat 29f rdd1asmeidved, athet3bep- ofxR@siideni ng further
rosthesis in the ear of a

conprises the steps of positioning the auditory [

user situated f’%} %@l?%]stangp%‘%é’?c R e Lo t(if]roﬁo‘b‘?%sotrhég’rsée i s positioned
in the ear of anusier The scandiprestede i leveheid edie space pdussug sound field
cal i bration, t?@la&‘i‘%lg_ fQr a2 rg%"féﬂ'é% Yres 1S TR, PppPCeduded ear

sinmulator, etc, is eljmnated. The method may farther conprise the step of
nodi fyi ng the BETEFabel 18odfird fiel d based on the generated set of sound
pressure signals whenehyearecaldinhgt edhsonrghdeinel drasggener atited. Thus, in
the method the,shanqaf (OPARIALLD0LRS ALY CLELIRY COPPT el he steps of
provi ding a sound ‘signal, nndifyin t he sound S|gnaf'according to a set of
control parametBPYtEatprasraer%e ndli fhed et siighattioandthatansf orming t he
][mdi L i ed Soundréécgirllalssim&aa¥5&k&ﬂda$iee|i@ iﬁﬂetélﬂiitt]?ﬁr é&g@ﬁesi@e met hod ey
urther conprise the. ste suppl yi t he_set of sound pressure signals
to a controll e%g? o?g%:fa Scegqsa O|roﬁ:agflk%(Eé\gvg'](\a/?al ?erse%lf”f“heélotse‘isegf “Sont r ol

par anet ers for 9pwtiaftecabe orowfd tfheld owrrntesbgmding Accer deagific a still
further aspect seind BviAveBL QReaansy sl eM-ALOELAeReEr ation of a calibrated
sound field is prov'hgled, vgh.'&ch S)ésteg cog;)lg.ses a sound signal generator
for generation of a sound &g a®sothd ¥IGRE WEFPEerS dfdpted to

recei ve and no#tyng thressermddstiegnahatipngc cdidamgeswia hmeedsetorof cont r ol

paraneters forqdfie¥i&l QBufd Frelbehd id_@@eﬁﬂ‘rmgg Seicﬂl@ﬁrhent@ 86l ofs sound
transducers for transform n%rt he nodified sound signal into a sound field

in a test spac?®, “HACEEY Br§F PGB NEEHs 2alsHt e d e o*RG9F ¢ ZPTset of sound
pressure signalistadetieatiaredonscdihe pasisiref khe. mhceophwnewwilgnal , and a

controller adapled Lo.JeGR) Ve, Lhe AaL10%o SAUNM, ALESSULG SLonal s Trom the

auditory prosthesis and to cal culate new values of the set of control
par amet ers based onThhevdetoryf PERiiRgshy d9guFeRsiighat grempey | &mot requi r ed
to calibrate theseyntsduseldvity26valiiley 2004the microphone. The

sensitivity may be the sound pressure level sensitivity.
Sensitivity is defined as the ratio of generated
electronic microphone signal magnitude to applied sound
pressure. The magnitude may be the amplitude, RMS-value,

etc. Typically, a set of sensitivity values is stored



6 generating equi pment before every fine-tuning of an audit@éyJptpsidudsi s
to a user. Typically, it is sufficient to calibrate at regular intervals,
e.g. during the first fine-tuning of a working day. However, when the sound
field is calibrated with the auditorys4prosthesis worn by the user to whom
the auditory prosthesis is subsequently fine-tuned, the additional
advantage is obtained that the sound field is calibrated at the position of
the auditory prost hesgsfduri ng fli ne t uni ng wher eby gngjlﬁguitt of sound
pressure at theaddftory prosthes X aHH MY FA9eSt Mng'S STR mi sed. The
audi tory prosthesiigimbly bealaesearengsead dit hilte | detzdapbedidro dfe pr ogr anmed
by an external sQi,Qopa¥L, 79, device and to be connected to the programm ng

device with a programm ng cable. Preferably, the signal output is also
adapted to be connePted ST HRELPY oRANTE nfPLaied i otferdd¥at the set of
sound | evel sigmaltSpoandbe uppe iraduta-tiiher contholdieeoptoaetdg, progr anm ng

cable. The aud]i)é %'%ngeoc{ qgt&%singmg@y further conprise a wireless
[

comuni cation Tink for reception of the set of sound pressure signals from
the signal processofyrRif@lipr teaRdNPEs$ VI Of dtGrréspbidiisngradespecti ve

signal s. The sgyndasdialy, Mptolengesner atad, by reprgducdd ongpfe a si gnal
recorded in a stor agg,medigm Tpe cor%rol | er may be ,conpri sed in a personal
conput er conpr FaTRFEEIRRADT IBF SEOTAFSTSF 2PN SIEPBP bat et er s t oget her
W th a conput ean praogiaene foorstia¢sid abropraing heo coriter obrpsaranet ers, the

conputer furthefy GRABRI 8hP0ddURML sBEM S A5 uEECRIMIANG hBe s&f. of sound
pressure signals. In the 3fol | ow ng the invention wll be further explained

with referencetTY W8 atlotpdifyPRY" df & nd YRAEF TN B 9B 159¥dy pl ock

di agram of a ppregsuaet aspsgeinyf drs gerfélat émrlyofacaueate bfat echesound fi el d,
Fig. 2 is a bl Ai.agia feopnfid sty € jpent of - r t invention.
Fig 3 is a bl o@%%di z(iagramrigoe z(;.sec(;}(’)ndn eﬁ%%%!unent nd "z%ﬁﬁl&f)fef;o 4 of the
present invent f@HtoEYgPTAsthesisy| ock di agram of an enbodi ment of a hearing
ai d accordi ng to then preserbrepyvent iddbodbh@nt 5 455 anbl opkegdragr am of an

enbodi ment of the si.gnal processor. of a.hearing aid accordi to the
present i nventll%‘ﬁe.nstﬁlga.’ icsa(iégﬁ?é%:?(n d?fagrgg?n 8?05°pg]|°élﬁal()fprtg%essor of the
hearing ai d shay#itoryFingosphesi, is performed for determination

of sensitivity wvalues of the microphone, and the
determined sensitivity wvalues are stored 1in the
memory. Calibration of the sound field with an
auditory prosthesis according to this embodiment is
substantially as accurate as the calibration
accuracy of the microphone.

According to another aspect of the invention, a
method for generation of a calibrated sound field is
provided, which is characterised by comprising the steps
of positioning in a test space an auditory prosthesis,
said auditory prosthesis having a microphone, a signal
processor, a signal output and an output transducer,
said auditory prosthesis being adapted to provide at a
signal output a set of sound pressure signals determined
on the basis of the auditory prosthesis microphone
signal, generating a sound field in the test space,
supplying a set of sound pressure signals provided by
the auditory prosthesis to a controller, and modifying
the generated sound field based on the set of sound

pressure signals to generate a calibrated sound field.



Fig. 7 is a block diagramof another signal processor of the&éh&aly dpddi d
shown in Fi,g. 2 or 3, and Fig 8 is a block diagramof a hearing aid
~according to the present invention conprising a nmultichannel signal
processor. A prior art sound field cakibration systemis shown in Fig. 1. A
sound signal generator 1 generates a sound signal that is supplied to a
sound signal nodifier 2 wherein the |level of the sound signal is nodified
as a function of freguency Ln accordance with.a_set of control paraneters
stored in a rrermry,frho? P%F%J% At e ?’olghm V}ée WU sPEHRY nddi® i er 2. The
modi fi ed soundstsirgrfl RAstidiipethd r bmthke sogpel sesodilfe exte?si ofconverted by a
| oudspeaker 3 joxiichisgUt hii@ltdrl NostEsdisSPAGReTead e soung field is
nonitored in at.tl egs& .Ong, o segvati on point within the test space T by
measuring neans Z°conpti §thg 8" pFECrsi on cal i brated nicrophone. The

measuri ng si gnal ob¥keinnéle faushitosasuestitpsieabs rdsitimpleddimgheevel and/ or

frequency specéstsl Bf @dBLhONis i3 oMYA 180K te9Pt ElceMB@IHgCONPri Sing a
si gnal anal yser 5 foﬁj. ggrivaig OP,Of data representi ng,t,he sound

char act eri sti 5B K& EDurt PraFHP T n PhRe"teStE % pac B2+ dmkhére the data

are supplied teest codntmpl par aretlerdedal eart asomubatfar, catcul asi on of a new

set of control opaigomigers for use in the signal nodifier 2. In the

enbodi ment of the present invention 26 July 2004 8 shown in Fig. 2, the
sound signal generaf®t TetR4e BRYnARTTHSd 1FRIPTE5€ afdet KESBoMr ol means
i ncl udi ng t he metisyinag thegnaneanbéysepusd afidetidebesed r oh paveanet er

cal cul ator 6 ofeddiacsysStem idel Usiunat @ ekBufd 9sidndlaveRegBycanbined into a
conmputing devic as a %ersonal uter, conprising nenory nmeans 8,

such as a hard 'ig’é"’,‘tse CE%WOQ d9,1sag%ﬁeg%f e 18 FREY sound
i nterface thatthes stepnettedenatind eudepedkireddl@ay orompohsertdieon of the
sound signal i4fpsaos0AdiBi&) & sodfa Jilgha Z00MNE, Oy 2833dodrdl/ DKO1/ 00048 9
signal according to a set of control parameters to
provide a modified sound signal, and transforming the
modified sound signal into a sound field in the test
space. The method may further comprise the steps of
supplying the set of sound pressure signals to a
controller for calculation of new values of the set of
control parameters for modification of the sound signal.
According to a still further aspect of the
invention, a system for generation of a calibrated sound
field is provided, which system comprises a sound signal
generator for generation of a sound signal, a sound
signal modifier adapted to receive and modify the sound
signal in accordance with a set of control parameters
for provision of a modified sound signal, a set of sound
transducers for transforming the modified sound signal
into a sound field in a test space, an auditory
prosthesis adapted to provide a set of sound pressure
signals determined on the basis of the microphone
signal, and a controller adapted to receive the set of
sound pressure signals from the auditory prosthesis and
to calculate new values of the set of control parameters
based on the set of sound pressure signals.

It is not required to calibrate the sound field



in the test space T. As further shown in Fig. 2 and in accoréadodyw@d? t he
i nvention, nonitoring of the sound field in the test space T is perforned
by a m crophone positioned 5 in a hearing aid that is carried by a user 13
who is seated in the test space T. The& neasuring signal obtained from one
of or both of the hearing aids 14 is transmtted to the conmputer 7 through
a cable 15, preferably the programm ng cable |I5that is connected 10 to a

programi ng dﬁégrggralénppgglg{ rn%r’r'_rgie@g é)f b ar.i aid to asnui t various
i ste

h
sound envi ronnments or I ng situations by aln((:eo?r%’?ftneqr Assi'st ed

finetuni ng progeditery Theeipesihe twouad Ysiesl d Tvmichihti odtofist he test 15

space T and thguffiQ=htNitBy ANQELHMY CafBYeHE GOMYHREHal Nt Oc gy Single
sequenti al operation_usi thg, sane _conguter sxstem 7 for the sound field
@%ﬁ'&e t

calibration of 9¢H&9t &8¢ TATFHRIt R ¥ iMREXhiRY- P8 ure. In an
al ternative enbbeh ndet sofind héiqldedentaRibrarednvion Steownditody g. 3, the

measuring si gngkomie,@,iige%fraomwea{é NG dSo 1hnod S cfUPRLLEGLP the computer
7 by wireless transm ssion neans, such as IR or raél o transm’ssion from
transmtters, RBESERSWA, 1§ nijeqrenflivn féaertunedr i ke atddiitsonal 1o an antenna

16 25 connect eddwinthAga iseektai@ed lthat hetie issued Saetdrireeiridrited he cabl e 15.
In order to avgj ossible disc ort..10 r. 13_duri.n he cali bration
procedure, a pfgjéfj% Jg;é%%%%tn 8? %ge|asl1:)dﬁ%%ry§ip§§%fhe#§§/ ‘tlil)uerlﬁgr%%)r}ened prior to
30 cali brati ontUBkRY ngReuRP Yoraglddrd sy meit seaed hebes firaaiad itheposi ti oned at
t he observati ogu@iiody prbstthesiLsturSRAGEnd-MirdiRguls Rehngi Larried by the user
wher eby t he need fo&headajugst ment _of . the sound signal, duri, calibration is

- g
m ni mi sed and so i s PosSPhIEYUBEPSIESHY FB¥nPort P Rifyt ™04 WO 01156331
PCT/ DKO1/ 0004813 (damted ctos brpbFddratmed duk adi egtenms oworamiFoy. 4. a

hearing aid 1l4qé@icdis@dl RBothe ddmplerEitdl i9R 8fodNemiali &ptdeon nethod and
system accordi ngtktbo the invention conprises_at |east one m crophone 18 5

connect ed wi t " iPgREPILGFOLEE SBPLA0 Prpf 58 bl § e §HaLs PRYPYST ogr ammabl e
si gnal processingapss tsjapgedh tas beardpasstdd |ttertheantogpphnifiger s, from

whi ch a processgl QUi pul st oial Efe SURPLE 6uh8 AReQULRYHL; L rapsducer 20,
such as a hearing aid receiver.
be "supplied to the controller via the programming cable.

The auditory prosthesis may further comprise a
wireless communication link for reception of the set of
sound pressure signals from the signal processor and for
transmission of corresponding respective signals.

The sound signal may be generated by reproduction
of a signal recorded in a storage medium.

The controller may be comprised in a personal
computer comprising a memory for storage of the control
parameters together with a computer programme for
calculation of the control parameters, the computer
further comprising input means for receiving the set of
sound pressure signals.

In the following the invention will be further
explained with reference to the accompanying drawing
wherein

Fig, 1 is a block diagram of a prior art system

for generation of a calibrated sound field,

Fig. 2 is a block diagram of a first embodiment

of the present invention.

Fig 3 is a block diagram of a second embodiment



10 It will be obvious for the person skilled in the art thaRetbelgiz@ubts
shown in Fig. 4 may be realised using digital or analogue circuitry or any
-conbi nati on hereof. In the present enbodi nent, digital signal processing is
enpl oyed and thus, the processor 19 1% conprises digital signal processing
circuits. In the present .enbodinent, all the digital circuitry of the
hearing aid nma y be provided on a single digital signal processing chip or,
the circuitry may befqh§tributgd.on @.glurality of integrated circuit chips
in any 20 appropriafe WayPrAcCor fitg-t8 "t he invention, the hearing aid 14
al so conprises inteFiace reandlohhtdiagrenmieeneenicgiimhet sifgpal processor 19
for outputting the REQGEISENd QUcBLi 7 ghalne BREsddY ShiaGa Jxeans may

conprise a 25 coupling termnal 21 for connection with the cable 15 as
shown in Fig. 2, an§*{he ihtdePtAadediREAT Ay cOtsriertnet difgss interface
means as il lustratedigmalFipgrocdssdmn & pr bgaaimpbliel heastdichqitd according to
the 30 present invepji D diieeti onal comruni cation |ink may be

provi ded between the.sﬁgﬁg pfgcessqr 19 and the conputer 7 as shown in
Figs. 2 and 3. ThusFi¥attaifiey L6l FiRIper Pidier etgnadnBreeessognal |ine 15
shown in Figs . 2 asfl the h&ing ANspeRQHANTEPl e bea,ing aid, it 35 is
sufficient to prOV|g§ a ynldlr%)%k%E%L 26 J IQ%g¥§%% WO 01/56331

PCT/ DKOl / 00048 11 confruni ¢t ion 19k “BREMERR° T HP PdesddP®t9 and the

conputer 7 for trangrdessison @f thhehermrasdaraivy sbpgnaln Fbgt eoconputer' 7 for
use in the cal cul at Bpnyf calibration control paraneters. 5 As shown in
Fig. 5, the signal processor 19 conprises a sound pressure |evel signa
generator 22 that iglgon etfed PHPThel AT R tefifidtdin922ifr generati on
of the measuring sigpedrdihp o phegpeaaeabl ;mreaiémgoapdisidyeasound pressure

level signal generatereil By 3l §Ri1SBEY& A8l NpUt/out put interface for
communi cati on of progranm ng data between the signal processor 19 and the

progranmi ng conput ef. PRCH (#ThePuPf| fitthtd PRaE R ¥/5%Re 18ound pressure
| evel signal gemematorFP nmayAcesnpid Segmdl Aebedbtqronveeherat23 for provision

of a digital ”§a§$ﬁ{ﬁmkfﬂn @aEhFQriHSEuL%FfQ{t@?raSL§Uh Qﬂg@ﬁssing_in t he
processor 19, as i1ndicated by [l ne 24, nd for use in the calibration of
t he sound fi el®pdifier 2 wherein the level of the sound signal is

modified as a function of frequency in accordance with

a set of control parameters stored in a memory, not

illustrated, in the sound signal modifier 2. The

modified sound signal obtained from the signal modifier

2 is converted by a loudspeaker 3 into a sound field in

a test space T.

The sound field is monitored in at least one
observation point within the test space T by
measuring means 4 comprising a precision calibrated
microphone.

The measuring signal obtained £from measuring
means 4, including level and/or frequency spectrum
information, is supplied to control means comprising
a signal analyser 5 for derivation of data
representing the sound characteristic of the sound
field in the test space, from where the data are
supplied to a control parameter calculator 6 for
calculation of a new set of control parameters for

use in the signal modifier 2.

In the embodiment of the present invention



The measuring signal may be provided directly 20 fromthe AZ2D0 ohye2@® 23
to the interface neans, e.g. the coupling termnal 21 as shown ~by the
"solid line 25, or, it nmay be further processed, e.g. averaged val ues may be
cal cul ated and provided to the interf&ce neans. |In another enbodi nent of
the invention, a 25 digital RVS-averaged signal is formed in a RvBdet ect or
26 and supplied to the interface neans, e.g. the coupling termnal 21, via
the dashed ling 27 As showy in,Eiq. 7, %ngﬁﬁpg%Hrgggbéignah“processor 22
may al so include a pre-adjustment circui 28 that '1's T'nt érconnect ed

bet ween the A BrE¥ovatadéfion andaphetRpBcaetedt greads timcpndisidde

pre- adjhust ment tl@éli Enéﬁs&lﬁ'igigt aléig“ﬂa;lr OQ?Q%eSi Q?a!zagidntan@_ cahiyat ed .

m cr ophone si gnal . e pre- us n r cui caonprises a nenory for
storing sensit?%ﬁ?@iéﬁl§%§3ﬁ§%0§ugﬁo SEESURHSB?éS StFRVRE Yensitivity

val ues, of 2Biglully h2@84bd¢éh tdvabimed opttone dempwiitg davios bf el ectronic
m crophone si goaln aipld tddsod N SUHBEPF eSS 8ind HenBl¢r gohane. Typically,
a set of sensifivity values is stored for a set of respective frequency
ranges, and the SFB%/}éda%eﬁsi}f”lr\?i ty-SFal eskarReagded i n? t R&SRtYer mi nati on of
sound pressurescrgza s@nsiandviat ywonabluestepegief id@dton st kendateesheet provi ded
by the manufackiuneryoladdie,Bler gphans MG 3507 & | fud heoepory, o,
sensitivity values as term ne _b{ a calibration measurenent of the

m crophone 18 fdPadeltdrredorrd ti€lffenory. In the enbodi ment of the present
invention shown in Fig. 7, the neasuring signal obtained fromthe RVB
detector 26 is supplied to a transmtter 29 feeding an antenna 30
positioned at the hearing aid 14, 14' for wireless transm ssion of the
measuring signal to the antenna 16 and the receiver 17 shown in Fig. 3.

Al t hough the hearing aid 14, 14' in Figs. 4-7 is illustrated as a single
channel hearing aid, it should be understood that a hearing aid 14, 14
according to the present invention may contai n any appropriate nunber of
channels. A nultichannel hearing aid according to the present invention as
shown in Fig. 8 conprises a multichannel processor 31 wherein a digital

m cr ophone signal supplied by the A/ID converter 32 is filtered by
adj ust abl e band pass filters 33, 34, and 35 into, e.g. a high frequency
signal, an internedi ate signal and a | ow frequency signal. The filtered
digital signals are further processed in separate processi ng channel s of
the signal processor 31. Qbviously, any nunber of channels nay be provided
in the hearing aid 14, 14'. The hearing aid nay conprise an RMS detector 36
that is also divided into separate processing channels for individually
processi ng of the output signals fromthe 26 July 2004 WD 01/56331



13 PCT/ DKA /00048 band pass filters.
transmtted to the conputer 7 for adjustnent of the control

The individually proces$edusygh@ds are
paraneters. 5

-10 15 20 25 30 35 26 July 2004 14 CL A1l MS 1. An auditory prosthesis
conprising _a mcrophone for transform ng an acoustic input s%ﬂnal into an

el ect roni ¢ YK? &V3H

Hoo4$e

one signal, a signal processor for prof€%®

m crophone signal in order to generate a processor output signal and an

out put transducer for transform ng the processor output signal
signal, characterised in that the signal processor is

acoustic out put

adapted to determ ne sound pressures baseg on the m crophone signal,

provide at a signha

respective deterih ek suytd spaessy( es.
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As further shown in Fig. 2 and in accordance with
the invention, monitoring of the sound field in the
test space T is performed by a microphone positioned
in a hearing aid that is carried by a user 13 who is
seated in the test space T. The measuring signal
obtained from one of or both of the hearing aids 14 is
transmitted to the computer 7 through a cable 15,
preferably the programming cable 15 that is connected
to a programming device 11 for programming of the
hearing aid to suit various sound environments or
listening situations by a computer assisted fine-
tuning procedure.

Thereby the sound field calibration of the test
space T and the fine-tuning procedure may be combined
into a single sequential operation using the same
compﬁter system 7 for the sound field calibration of
the test space and for the fine-tuning procedure.

In an alternative embodiment of the present
invention shown in Fig. 3, the measuring signal
obtained from hearing aids 14' is supplied to the
computer 7 by wireless transmission means, such as IR
or radio transmission from transmitters, not shown,
integrated in each hearing aid 14', to an antenna 16
connected with a receiver 17 that is also connected to
the cable 15.

In order to avoid possible discomfort to a user
13 during the calibration procedure, a pre-adjustment
of the sound signal may be performed prior to
calibration. During the pre-adjustment the hearing aid
is positioned at the observation point in the test
space T without being carried by the user whereby the
need for adjustment of the sound signal during
calibration 1is minimised and so 1is possible user
discomfort.

into an

and to

out put a set of sound pressure signals representing the



2. An auditory prosthesis according to claim1, characteris&d dylyofi@d si ng
a filter bank in the signal processor connected wth the m crophone to
“receive the m crophone signal therefrom said filter bank havi ng bandpass
filters for dividing the m crophone signal into a set of bandpass filtered
m cr ophone V@ 814¥PY, wherein the signal processor is adapPEWDKBI/Yedder ate t he
processor output signal by individually processing each of the bandpass
filtered m crophone signals, summng the processed signals to formthe
processor output signal and determ ne sound pressures based on the set of
bandpass filtered mcrophone signals. 3. ,An auditory prosthesis according
to claim1 or 2, characterised by conprising a nenory for storage of

sgnsi tidvi tydval ues of Inhenai §1|@§M1ﬁabd élﬂd)dM'laﬁ.ﬁi;Baxﬁ henasirgnal FRBOCESOT s
adapted to deter .pregsure hased o e stor ensitiv val ues.
4. An auditory p%noﬂgﬁ%%gﬁs]%égcg?d?ﬁﬁ Pgec?'éi %‘%,lm Slae?“aeggér%ilggdol%n]c%%at t he
sensitivity val ealikratdeaci meshody and mavistast upecosdinge ®ocrdh@one.

Zﬁ July 2004d1_5 inveitiandi tcdiprREest ha&ilsm@cserdioﬂg tm@kagmﬁe 1s_3b _
characterised.in t . the it]vity values ar t ne calibration
of the mecr opﬁon%&nr}%‘ctﬁ% aﬁgpﬁor%/ pﬁﬁqﬂesipgoggggggi ﬁ{;}gmt opgﬁggﬁgt\%e
precedi ng cl ai nECOMRFSiage ProggaBpakbempsiginy REQGEHIIATL Pertsor svelkepti on
of the set of fsmmdbahepsgse Siledss Bham dhelisdigaal, PfoOses Shicanda W rﬁl ess
transm ssion o ndin S i_ve sipgn e audi t qr. ost hesi s
according to anfgg%kﬁﬁggpré%g%éﬁ Q@%&ﬁéﬁ,§%h£$g%%éFﬁsép i% h§F¥?ﬁ%

audi tory prost hésian§RIcarhdlr | sachi P Aldiregd "PoriBer e/ i1e8gr ammed by an
external progoami ng deviveel bye nEsisowd frC@RBepétHeh tekiNhedpiagtRam ng
devi ce via a programyng «§abl g, §aid §bﬁvﬂﬁ! iR UR R dqb?da@gb%OQQSE{LSQ%tO the
progranm ng cable. 8 An auditory prosthesis according-to any oT The
precedi ng cl ai ne'sigKacddgtErlsed Fnrkamte Hecydtny PF BUcOMBLpARL_N ar e

di gital signal s.hdkeon amdi ttHe/ presthesi énbiitieditng dioyisdwl okighel
precedi ng cl ai char erjsed_ i t d S igna

represent the gﬁ%soqr‘ﬁ%ér qisiu(rggwig.gaA%ebtehggH?brQé‘gn raoteclecsflr?%%f ]?519

cal i brated sé8nFIRAIFescIdgdtpér isdgdady REOFEERPENFg L Relkiepsinf the
positioning in gpiesntspatediameatd ALY theostikesas, csacdli wutidi dOr yhe

prost hesi s havi g.cr.oph ; i roces i L Qt and an
out put transducg{rge,aqrslgn]gdaggdﬁggr?/@pprséost%ggos?%bgi %gﬁ%ldégfggiltaé g?é{?’?%le at a
si gnal out put a REACSSEi8GuRRiBr &surtdesiGrraud ta¥t BpMi REd ddRtEhBuBeSi s of
the auditory prast hesiplunadieaghone shgagratgénedatuilyg ehipandrfiehd in the
test space, sYPRIHMHAa86t wQf. SOund pressure signals provided by the
auditory prosthesi's tQ a cqonttoller, and nDdeKin? t he generatqg f&und
field based on the sef*°GPTELLAdEPr &8&UrBVENGHANs TR gBARTHRE 3iTaffbr at ed
sound field. 26l Ul gor@0isel6 interface means that is connected to

the signal processor 19 for outputting the processor

output signal. The interface means may comprise a

25 coupling terminal 21 for connection with the cable 15

as shown in Fig. 2, and the interface means may

comprise wireless interface means as illustrated in
Fig. 3.

In a programmable hearing aid according to the

30 present invention, a bi-directional communication link

may be provided between the signal processcor 19 and

the computer 7 as shown in Figs. 2 and 3. Thus, data

may flow in both directions in signal line 15 shown in

Figs. 2 and 3. For a non-programmable hearing aid, it

35 1is sufficient to provide a unidirectional



11. A nmethod according to claim 10, characterised in that sa&iédJdpbgi20®ni ng
step conprises the step of positioning the auditory prosthesis in the ear
-of a user situated in the test space. 12. A nmethod according to claim 10 or
11, charact erl sed in that the step of generating a sound field conprises
the steps HOBV¥INdi ng a sound signal, nodifying the souRETAKEHWP48accor di ng
to a set of control paraneters to provide a nodified sound signal,
transform ng the nodified sound signal into a sound field in the test
space, and supplying the set of sound pressure signals to a controller for
cal cul ation of new values of the set of gpntrol paraneters for nodification
of the sound signal. 13. A nethod according to claim 12, characterised in
that the controldamuedgatisas lanRebe@nakbn CARRURbcRESYE ded Whih themenDry
for storage of tgﬁ,‘pqh%g__rgl ggr&rrertsgnisstlggetg thé/\nmtegsa ggrrpul er_,Pr.Qgr amme
for cal cul ation con roI pararret ers he comrpu Lot |5| é’ i nput
means for recei Villy t¥Rnerof 7sofmd puessuie stomal %alcltlllatAOrliﬁet ledd
according to anyca]fiuﬂawuasa 0 Sro X MAramkestsed in that the audi tory
prosthesis isca heari dapj ed..f or [Dei pr.o an_external

pr ogr anm ng dgw ce byﬂ%eg%lrgovgq JF')}’cganﬁect|§ongkstao sﬁg roﬁm ﬁ%rdéél ce via a
programmi ng cablMRIGHFECE PUe PERgAlFe obepet t?bgl%%le qRnsgeaRE 7¢ cabl e,
and suppl yi ng thehatet isf copmedteaveb StrganabSu;bDutd"leté:ﬁmirfa]J | 21 ‘oz t he

D g A g G 3D\ fenclfie BB A SREOLAING, LO.ARY. OFn ol AR, Mt
characterised b rrsing usin in the il ory prost hesi s
for reception of %%ngetaléf E%rﬁP%de§§GFéu§¢ glﬁé'leé- ahanal genarediosn of 26
July f200|4 17100mmspoalsag sezpect iase Sirpial/outpbt Aifeebedcaccodi ng tf)
any of clainms 1Q; eri.s i g nsi.tivi.ty val ues
of the mecr ophoneolﬂ?[mng'}&grl—'?81;l Dk ﬁgogya&gl% e%s{t}?eése Q’;es?gd t?)‘% tsH'«,gns?tlor ed
sensitivity val l}@?cefP“Alﬁe?%ot%é’GP&Fﬁ’@m%’& AoHPHE®6;: characterised by
conpri sing storing thassehsithes t 1 Madtirazespeni f Fed byé,t heheassuaat ur er of

the ni crophone. g&sgﬁr@etaegl Al 3anLe eéﬁlzgzy : aﬁ@fteeunf %%by

conpri sing determnln%t e sensitivity val ues ratlono
nmi crophone. 1§. RTHPLEEM 107 §BReRRAVIFIBR PLicafi Mé’é sd‘tﬁ‘?(f‘-‘frlé‘lgd
characteri sed byigmalr i 88mguase saundusitypnal sgjgnekapapcésgsimenenatthen of a

sound signal . 2 5ol %093 apdmaféa@e%aa eglhe #pAldna L 2qUNdq5i gnal in

accordance with set _of control _paraneter or _provi si on -of ified
sound signal, a tsﬂ‘-?( G ibgaRioR r%éﬂ’&céPE“?‘of‘letlrdansf orming the nodified
sound signal into a sOtednfedashding aiyesi spacde graidietordi yacadthesi s,

said audi tor yoPrashNesieS APBVEL L HE:CHIPIONe AntldRale HHORASSQg 3 S gnal
out put and an ogﬂ_%ut trgns ucer, sal audi tory prosthesis apted to

provi de at a si 95 EFHigRL sGUn@SpréS¥ir 8Ysitgfalst d@‘t grll‘hened on
t he basis of the%auddtorjtprmegt Hesi Surti e phworree ssiegnale,. ganchve ragetdr ol | er -

adapted to receingddiemagt b@fcéfamqtaae§§atr&&;ﬂ@al gof £10dN SRl relcgnal
out put and to cal cul ate_new val ues of %Ql % ntrol paraneters based
b mq&tsyg e

on the set of s&fifdSpr edBurdinGRal & ccOPENG Y cPai m 19,
char act eri sed@5i Mitdidalt hBM8oavewidesh csbgpal seiss a fpemsdnaln cm’rletMér-

i ncl U?' ng a W”Qfékéf&%rsb?r Q?St ofp ;‘Sﬂif‘eotcﬁt@ rt‘Pﬁ'e:t RALEPBASL SrrtléaQ&et el Wit ht a
conput er progra or _qalculation o e, contr ar ers, and inpu
means for recei %g éB? BF TES R 2pr e¥ERir %I%ﬁgﬁ .

As shown in Fig. 7, the measuring signal
processor 22 may also include a pre-adjustment circuit

30 28 that is interconnected between the A/D converter 23
and the RMS detector 26 to provide pre-adjustment of
the digital microphone signal 1into a <calibrated
microphone signal. The pre-adjustment circuit 28
comprises a memory for storing sensitivity wvalues,

35 such as sound pressure level sensitivity values, of



26 July 2004 18 21. A systemaccording to claim19 or 20, ch&eacteyiZEd in
that the auditory prosthesis is a hearing aid adapted for being progranmed
by an external programm ng device by nmeans of a connection to the
progranm ng device via a progranm ng xraable, said signal output being al so
adapted for being connected to the programm ng cable for the purpose of
supplying the set of sound |level signals to the controller . 22. A system
according to CL}?i m 20 or 21 cf(li%r acterised jn tha%fthagﬁggdi tory prosthesis
S

conprises a transm TSRS e SESETHIN of Ttht Set © *PH&ssure signal s

and for wirel eskcnopharei sixinad efptirudes fondpued rersseoté vat stitgnal s.

ESU- §3E- QFE- é-xﬁi&o%hoﬁe.\/-ﬁ%&fﬁf{?,-é3%/@€~?bf°~seﬁ§§ti%%-t@ vaidesdliA 3 AFA F

LB+ 615%%%%5"’?] BaPeh] 85) EIRESCA NP c SFRBPRSY cEAN95F cal¥a] ca] ca] ca] ca]
ca] ca] ca] ca] catrea] capbeed cRagnsat valtga) ealwaU] aad cahdbil 7 747 7 Axg>s >>>VECEOE~EE

P i N
Jca] oa] caUl caUl SaU eA] £x bat call Aal) GaPEA bS] carba ST Sl 0o cat e
TTTT( T+TYzZZZ2Z]§ U282 SBaFHGE@ MRPNPTET TRLps rihgeZ Urtieviderda)va) ¥ ca] ca] cal] ca]
cay ca] ca] ca] chaalraat eadcalec aheakeatsmiona) aal cakcaterlralrajieal cal cal ca cal
ca) CaEQ 2X6! 100018, () | 106 ey 102AITY Qs - LOAQALL) 1P 10%0c& ()1 430
calibration measurement of the microphone 18 may be
stored in the memory.
In the embodiment of the present invention shown
in Fig. 7, the measuring signal obtained from the RMS
detector 26 is supplied to a transmitter 29 feeding an
antenna 30 positioned at the hearing aid 14, 14' for
wireless transmission of the measuring signal to the
antenna 16 and the receiver 17 shown in Fig. 3.
Although the hearing aid 14, 14' in Figs. 4-7 is
illustrated as a single channel hearing aid, it should
be understood that a hearing aid 14, 14' according to
the present invention may contain any appropriate number
of channels.
A multichannel hearing aid according to the
present 1invention as shown in Fig. 8 comprises a
multichannel processor 31 wherein a digital microphone
signal supplied by the A/D converter 32 is filtered by
adjustable band pass filters 33, 34, and 35 into, e.g.
a high frequency signal, an intermediate signal and a
low frequency signal. The filtered digital signals are
further processed in separate processing channels of the
signal processor 31. Obviously, any number of channels
may be provided in the hearing aid 14, 14'. The hearing
aid may comprise an RMS detector 36 that is also divided
into separate processing channels for individually

processing of the output signals from the
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band pass filters. The individually processed signals
are transmitted to the computer 7 for adjustment of
the control parameters.
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microphone for transforming an acoustic input signal
into an electronic microphone signal, a signal
processor for processing the microphone signal
in order to generate a processor output signal
and an output transducer for transforming the
processor output signal into an acoustic output
signal, characterised in that the signal processor
is adapted to determine sound pressures based on
the microphone signal, and to provide at a signal
output a set of sound pressure signals
representing the respective determined sound
pressures.

2. An auditory prosthesis according to claim
1, characterised by comprising a filter bank in
the signal processor connected with the microphone
to receive the microphone signal therefrom, said
filter bank having bandpass filters for dividing
the microphone signal into a set of bandpass
filtered microphone signals, wherein the signal
processor 1is adapted to generate the processor
output signal by individually processing each of
the bandpass filtered microphone signals, summing
the processed signals to form the processor
output signal and determine sound pressures
based on the set of Dbandpass filtered
microphone signals.

3. An auditory prosthesis according to claim 1
or 2, characterised by comprising a memory for
storage of sensitivity values of the microphone, and
wherein the signal processor is adapted to determine
sound pressure based on the stored sensitivity
values.

4, An auditory prosthesis according to claim
3, characterised in that the sensitivity values are

specified by the manufacturer of the microphone.
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pressure signals from the 5ignal processor

wireless transmission of corresponding respective
signals.

7. An auditory prosthesis according to any of
the preceding claims, characterised in that the
auditory prosthesis is a hearing aid adapted for
being programmed by an external programming device
by means of a connection to the programming device
via a programming cable, said signal output being
connected to the programming cable.

8. An auditory prosthesis according to any of
the preceding claims, characterised in that the
sound pressure signals are digital signals.

9. An auditory prosthesis according to any of
the preceding claims, characterised in that the
sound pressure signals represent the RMS sound
pressure.

10. A method for generation of a calibrated
sound field, characterised by comprising the steps of
positioning in a test space an auditory
prosthesis, said auditory prosthesis having a
microphone, a signal processor, a signal output and
an output transducer, said auditory prosthesis
being adapted to provide at a signal output a set
of sound pressure signals determined on the basis of
the auditory prosthesis microphone signal,
generating a sound field in the test space,
supplying a set of sound pressure signals provided
by the auditory prosthesis to a controller, and
modifying the generated sound field based on the
set of sound pressure signals to generate a

calibrated sound field.
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11. A method according to claim 10,
characterised in that said ©positioning step
comprises the step of positioning the auditory
prosthesis in the ear of a user situated in the
test space.

12. A method according to claim 10 or 11,
characterised in that the step of generating a
sound field comprises the steps of providing a
sound signal, modifying the sound signal according
to a set of control parameters to provide a
modified sound signal, transforming the modified
sound signal into a sound field in the test space,
and supplying the set of sound pressure signals to
a controller for calculation of new values of the
set of control parameters for modification of the
sound signal.

13. A method according to claim 12,
characterised in that the controller comprises a
personal computer provided with a memory for
storage of the control parameters together with
a computer programme for calculation of the
control parameters, the computer comprising input
means for receiving the set of sound pressure
signals.

14. A method according to any of claims 10-
13, characterised in that the auditory prosthesis
is a hearing aid adapted for being programmed by an
external programming device by means of a
connection to the programming device via a
programming cable, connecting the signal output to
the programming cable, and supplying the set of sound
level signals to the controller via the programming
cable.

15. A method according to any of claims 10-13,
characterised by comprising using a transmitter
in the auditory prosthesis for reception of the

set of sound pressure signals and transmission of
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corresponding respective signals.

16. A method according to any of claims 10-15,
characterised by comprising storing sensitivity
values of the microphone, and determining sound
pressures based on the stored sensitivity values.

17. A method according to claim 16,
characterised by comprising storing the sensitivity

values specified by the manufacturer of the

microphone.
18. A method according to claim leo,
characterised by comprising determining the

sensitivity values by calibration of the microphone.

19. A system for generation of a calibrated
sound field, characterised by comprising a sound
signal generator for generation of a sound signal, a
sound signal modifier adapted to modify the sound
signal in accordance with a set of control
parameters for provision of a modified sound signal,
a set of sound transducers for transforming the
modified sound signal into a sound field in a
test space, an auditory prosthesis, said auditory
prosthesis having a microphone, a signal processor,
a signal output and an output transducer, said
auditory prosthesis being adapted to provide at a
signal output a set of sound pressure signals
determined on the basis of the auditory prosthesis
microphone signal, and a controller adapted to
receive the set of sound pressure signals from said
signal output and to calculate new values of the set
of control parameters based on the set of sound
pressure signals.

20. A system according to claim 19,
characterised in that the controller comprises a
personal computer including a memory for storage of
the control parameters together with a computer
programme for calculation of the control parameters,
and input means for receiving the set of sound

pressure signals.
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connection to the programming device via a

programming cable, said signal output being also

adapted for being connected to the programming

cable for the purpose of supplying the set of sound

level signals to the controller .

22. A system according to claim 20 or 21,

characterised in that the auditory prosthesis

comprises a transmitter for reception of the set

of sound pressure signals and for wireless

transmission of corresponding respective signals.



