METHOD OF | NI TI ALI ZI NG A Bl NAURAL HEARI NG Al D SYSTEM AND A HEARI NG Al D

FI ELD OF THE | NVENTI ON The present invention relates to hearing aids. The

i nvent i orwormoroer4sgeci fically, relates to a binaural heaPCmEP200d/05332 em The
invention further relates to a nethod of;initializing a binaural hearing
aid system BACKGROUND OF THE I NVENTION In the context of the present

di scl osure, a hearing aid should be understood as a snmall, mcroel ectronic
devi ce designed to be worn behind or in the human ear by a hearingi nmpaired

user. PriorMETHEGS O PNATIRRIAING AIEINAURALUSE LAY ADhsasTAY ANG Ai tter
according to a prescription. The prescription is based on a hearing test,

resul ting |HEéR§NGOQH?ed audi ogram of the performance of the
hearing-i npaired user's unaided hearing. The prescription is devel oped to

reach a Setﬁﬁﬁﬁ)&@‘IfEiﬁ@Eﬂ%%ang aid will alleviate a hearing | oss by
r

anpl i fyi ng sound at equencies in those parts of the audible frequency
range where the user suffers a hearing deficit. A hearing aid conprises one

or nore m CTigphresasinvantit rebias to dedringrady, Fa¢ im@hitors infctelbfiecifzapy islakg a
signal processor, and an acoustic_output transducer. The signal processor

i s pref ér abPyt banear%j.hpaqm%%ﬂaﬁzﬁterarBlaf‘e%e“rﬂonfw@h%alﬁteﬁgo agthod dncl osed in a
casi ng SUIHﬂRaﬁZ&@F]£ﬁ£ﬁgqgmgﬁb$ag Lni N a human ear. A binaural hearing

ai d system conpri earing a¥ s and is for use by a hearinginpaired
person who suffers a hearing deficit on both ears. In nost cases the
heari ng defB&CKGROUMD ORI HERMEVENTIONe two ears. US-B 1- 6549633 di scl oses
a binaural digital hearing aid system characterized in that the digital

signal pro a earln ai.d u | arr ed to eff ct a
ubstant ai Tyt GO g e ERERI R el HEnb R B ARRRGs hEaFnaf

processi ng Iﬁfcr@dl@ﬁ@h’ﬁ: cfervﬁ;mdteﬁgnddrtplue vidrabsleitig ef inaRemei ezhhg/ aaleetauag_ uni t
and sinul at ed processi ng of signals
10 impaired user. Prior to use, the hearing aid is adjusted by a hearing aid fitter according
to a prescription. The prescription is based on a hearing test, resulting in a so-called
audiogram, of the performance of the hearing-impaired user’s unaided hearing. The
prescription is developed to reach a setting where the hearing aid will alleviate a
hearing loss by amplifying sound at frequencies in those parts of the audible frequency
15 range where the user suffers a hearing deficit. A hearing aid comprises one or more
microphones, a battery, a microelectronic circuit comprising a signal processor, and an

acoustic output transducer. The signal processor is preferably a digital signal processor.

The hearing aid is enclosed in a casing suitable for fitting behind or in a human ear.

A binaural hearing aid system comprises two hearing aids and is for use by a hearing-
20  impaired person who suffers a hearing deficit on both ears. In most cases the hearing

deficit is not the same for the two ears.

US-B1-6549633 discloses a binaural digital hearing aid system characterized in that the
digital signal processing means of each hearing aid unit is arranged to effect a
substantially full digital signal processing including individual processing of signals

25  from the input transducer means of the actual unit and simulated processing of signals
from the input transducer means of the other unit as well as binaural signal processing
of signals supplied, on one hand, internally from the input signal transducer means of

the same unit and, on the other hand, via a communication link from the input signal



fromthe input transducer neans of the other unit as well as binaural

signal processing of signals supplied, on one hand, internally fromthe

i nput si gmal2otwas®ducer nmeans of the sanme unit and, on wPhe/EPRévNsFand, via
a comuni cation link fromthe input signaltransducer neans of the other
unit. Hereby each of the hearing aid units, for the left and right side
ears respectively, performin addition to digital signal processing adapted
to conpensate for the hearing | oss of the ear served by the unit, a

si mul at ed fATsdgiegMmeans ofi thnathenymh Sesshygagh osbameaandmsity, deidhe kedt a9gl t he
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t aki ng i nt ccongrastnd fdratdheating fess oo therdat serdid Byethe nhitcosipensat futlrligital

characteristics of both units. It is well known, for a hearing aid fitter,
to progr am S&dhPsessiieRfgowniigralprecrizet briedingdonibe Rpaosiseapgnd adapted
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i ncl udes e.ggnal ptacessingaekihg @te ntuhoboth ke theinormalsy dififetdmé campemahtiqr ocessi ng
path. 1f, in additjon 3}0 t he above, a second set of individualized

adj ust ment FaFRSCHTEGT APt e speci fic compensation requirenents of the
ot her ear of the intended user is to be programmed into each one anpong the

same pair of ifear kitgviifeisa hdafiap ald@rdte@dpro@ami ddch bid angs p&it bCieaysl d need
to be changed because the hearing aid fitter nust take care that both sets
of i ndi vi dudifls Wil agef afdedrerdualized adinstant data gdeaprtedito the pracHiqreatieAsptiands.
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therefore a ature o e present I nvention to overcome at ast these
dr awbacks into each one among the same pair of hearing aids, then the hearing aid fitting practice

15 would need to be changed because the hearing aid fitter must take care that both sets of
individualized adjustment data would be stored in both hearing aids. This would

increase the time that the hearing aid fitter needs to spend on each fitting.

Sometimes one of the two hearing aids of a binaural hearing aid system fails and needs

repair. In case the hearing impaired user is given a replacement for the failed hearing
20  aid, the replacement hearing aid normally needs to be programmed by a hearing aid

fitter in accordance with the specific compensation requirements of the hearing aid

user.

It is therefore a feature of the present invention to overcome at least these drawbacks
and provide a method for initialization of a binaural hearing aid system, and a hearing

25  aid and a binaural hearing aid system adapted for operating according to such a method.
SUMMARY OF THE INVENTION

The invention, in a first aspect, provides a method for initialization of a binaural

hearing aid system according to claim 1.



and provide a nethod for initialization of a binaural hearing aid system
and a hearing aid and a binaural hearing aid system adapted for operating
accor di ngvoaosuabeoa nmet hod. SUVMVARY OF THE | NVENTI ON TheCrmpeewiostsioi n a
first aspect, provides a nethod for initjalization of a binaural hearing
aid systemaccording to claim 1. This provides a nethod that is sinple to
i npl ement and does not require any nodification of normal hearing aid
fitting practice with respect to where to store the two sets of

i ndi vi dual i Hgpeayjdes amegihodihatis soaple epinpiemens a8@ de¢s 1ot IRIyHBaA%at | on

requi r enent . r f I: (g L hyent i i second
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heari ng ai diwtohsats dfSndividphlezetl adjpsoghadatwiatdptédvo thesgecifc donthensatival | zed

adj ust rent data and easy to replace in case of failure or malfunction. The
i nvention, TCAYECTRGNtT of tAS pae Of thipiendrds s net hod as recited in clai m 16.
This provides a nethod that enables one of the two hearing aids in a

bi naurals hepyd ifgediot, BYSdMd Rpb&, FoPIRE L He i eidEWoRERY {NGaif th W t hout the
need for programm ng of the new hearing aid by a hearing aid fitter.

I nstead the new hearing aid will be programmed with all necessary data
during the Thb picaides atheamngotid shat cempldi tagragsam rath twoesstsi dnndiFrdpalired
advant ageousdth];1 at ures appear frolm the de(ptefgﬂgnt claims., Still other

al s(’?men naleasy to replace 1n S Te or malfunctiqn . .
features of e presenat ivent Ton w T becont apparenf Y6 those skilled in

the art fromthe follow ng description wherein the invention wll be
expl ai ned i Thegiheaition, thet tirt asp3i, pFovieSGRhEROON EEiteiHR DRAVWANGS By way of
exanple, there is shown and descri bed a preferred enbodi nent of this

i nvention. > Wil be realjzed, Fe i nvention is capabl e of otgﬁr .different
enbodi ment sfi?sléHEPVF‘%eé cquard i aisabier engpihe SBABFETSR B TR SR
variousy, Obyji QiSeR8PELIP1aREd by a new hearing aid without the need for programming of

the new hearing aid by a hearing aid fitter. Instead the new hearing aid will be

programmed with all necessary data during the initialization phase according to the

invention.
Further advantageous features appear from the dependent claims.

15 Still other features of the present invention will become apparent to those skilled in the
art from the following description wherein the invention will be explained in greater

detail.
BRIEF DESCRIPTION OF THE DRAWINGS

By way of example, there is shown and described a preferred embodiment of this

20  invention. As will be realized, the invention is capable of other different embodiments,
and its several details are capable of modification in various, obvious aspects all
without departing from the invention. Accordingly, the drawings and descriptions will

be regarded as illustrative in nature and not as restrictive. In the drawings:

Fig. 1 Illustrates schematically a first step in an initialization process of a binaural

25 hearing aid system, according to an embodiment of the present invention;



wi t hout departing fromthe invention. Accordingly, the draw ngs and

descriptions will be regarded as illustrative in nature and not as
restrictiwe.2olom4sdye drawi ngs: Fig. 1 Illustrates schenaPCczalPkgooasfsiy st step
inan initialization process of a binaurgl hearing aid system according to
an enbodi rent of the present invention;Fig. 2 Illustrates schematically a

second step in the initialization process of the binaural hearing aid
systemof Fig. 1, according to an enbodi ment of the present invention; Fig.
3" 111 ust r atld8. & cHEnsraeschgmatially pseqpnd sfepdn Hhergiiiabiratipagrpeegs of @esyst em
after the initialy: i g, | | . i 0 an
enbodi nent of théhﬁﬁﬁggﬁ?ﬁﬁﬁéﬁﬁﬁﬁgﬁfgfgﬁ?’%QﬂFﬁﬁQF%%ﬁ%ﬁ&ﬁ@ﬁgﬁa P%élly a
step in an initigreseat indentipphpcess of a binaural hearing aid system
according to an aspect of an enbodi ment of the present invention; Fig. 5
Illustrates_sc atus of a binaural hearjng aid _system upon

emati cal l the.s
repl acementFlgf? oﬁ@uﬁ@m %Bera?ttf;ahr:iﬂ&. stguy of 3 Rippugp age&é#asgﬁt% T et ep i n

an initialization,RHAERRH Rbcebdsr BNanads PeakdoRln@tFasyab&inehe Jrigg: 5.
according to an aspect of an enbodi ment o% the present invention; Fig. 7

shows a flow di agrmesenf mveitidngst rating an initialization procedure in a
first hearing aid in a binaural hearing aid systemaccording to the present

| nvention; g, 8yahows apllaw.flaqram tor, il Ustl allng an b aithallzation
procedure in<a second' earing Ard*PiPa” B naut & egrlng ai sy§%en15$ power
up according to tdig¢sypstasertortdingadhhaspiecfdhnfingbodnslt@fshedprés@ht @vention;
illustrating the nine states of binaural hearing aid system and the
respective actions to be taken durkggﬁthe initialization process. DETAILED

DESCRI PTI ON'ign® orlfaptrates sqperaatically yhecdatas of & aappidarine pidveemoiPo8onme ter s
used infhe defi %fol‘a@é?né?lft of one hearing aid;

Fig. 6  Illustrates schematically a step in an initialization process of the binaural
hearing aid system of Fig. 5, according to an aspect of an embodiment of the

present invention;

Fig.7 shows a flow diagram for illustrating an initialization procedure in a first

15 hearing aid in a binaural hearing aid system according to the present invention;

Fig. 8 shows a flow diagram for illustrating an initialization procedure in a second
hearing aid in a binaural hearing aid system at power up according to the

present invention; and

Fig. 9 shows a table illustrating the nine states of binaural hearing aid system and the

20 respective actions to be taken during the initialization process.
DETAILED DESCRIPTION

In order to more fully detail the present invention some terms used in the definition of

the invention are explained in the following.

In the present disclosure the term “individualized adjustment data” represents the data
25  required in a hearing aid for processing an input transducer signal in order to

compensate the hearing deficit of the intended user. A hearing aid may hold several sets



the invention are explained in the followng. In the present disclosure the
term"individualized adjustnent data" represents the data required in a
heari ng awo 20v14pe98cessi ng an i nput transducer signal i RCOMEPRE091067519
conpensate the hearing deficit of the injended user. A hearing aid may hold
several setsof individualized adjustnent data. As an exanple a hearing aid
with multiple hearing aid prograns will typically hold a correspondi ng
nunber of individualized adjustnment data sets. The setting of the hearing
ai d det er mi 9fdadinisiuakizededivyshpend datapie an avavenlp 8 hgaying aig withguyléiple hepdgh i n t he

art to exc i I rs i -ggﬁ[ L. QRp. . i . ring
aid syst emhﬁ{fgﬁoﬁazgﬁiivgggﬁfcaﬁé oascl??ltaégéﬂlgl er %%ﬁ\klgﬁngivilﬁu |1\%?Cg%tgﬁglt?e§ta

adj ust ment dhad &'ts. ThpresenbdSthie mdarmigdaidldezadinadjviishmeatingasit pradranhmatis some
poi nt have been stored in a hearing aid. Thus as an exanple a hearing aid
that is recseddisgrFEErawNn intBei e rarEe e e MRIARR9MeTS ABEDhordatiod of @

i ndi vi dugal i@ggg%qigglﬁf‘gggtsyﬂ[@%@: I n one enbodinent the validity of the data

is determ ne at is set when a set of individualized
adj ustment data are stored in the hearing aid. Reference is first nade to
Fig. 1, whilohhé plesent destlosura the teenr ‘gdlichiadvidvglizédhdystmenhditaC gemesnisng of a

| eft hearing.ai and.a. right ring aid and a fitti.ng,system.8, which
ol udee. o Bl it e Bl E R PpE by R ReEn bl LR e
hearing ai dphusag @l kefimfletaheaingat @t iRREei0éd diketly MedntheQRanufdteurbef il heari ng
aid conprises nenory neans 4 for storage of a first set of individualized

adj ust ment wpahaldawbigtiedividealized adpewant date divras sarbiodimang figi vabidin pkthef t he
left e of ' : ' |\ [ p eral
dat a, - b riDS e aRRAy B, 8Pl Rtk Pl SPGB o ARl BREH 853
adj ust ment dataimthepeathd idt he specific conpensation requirenments of the
right ear of the intended user, which nmay be denoted | eft ear

S T MR Gl L I A )
dat a adapt ednkiQifd6r SRBHehife £58TRENSAIIHP Rearing aid 3 and a fitting system 8, which
includes a computer and means for wirelessly transmitting data to the hearing aids,

15  according to an embodiment of the invention. The left hearing aid comprises memory
means 4 for storage of a first set of individualized adjustment data adapted to the
specific compensation requirements of the left ear of the intended user, which may be
denoted left ear ipse-lateral data, and memory means 5 for storage of a second set of
individualized adjustment data adapted to the specific compensation requirements of

20  the right ear of the intended user, which may be denoted left ear contra-lateral data. In a
similar manner the right hearing aid comprises memory means 6 for storage of the
second set of individualized adjustment data adapted to the specific compensation
requirements of the right ear of the intended user, which may be denoted right ear ipse-
lateral data, and memory means 7 for storage of the first set of individualized

25  adjustment data adapted to the specific compensation requirements of the left ear of the

intended user, which may be denoted right ear contra-lateral data.

Fig. 1 further illustrates how the first set of individualized adjustment data adapted to
the specific compensation requirements of the left ear of the intended user is
transmitted wirelessly in data message 9 from the fitting system 8 and to the first

30  hearing aid 2, wherein the adjustment data are received and stored in memory means 4,



requi renents of the right ear of the intended user, which nmay be denoted
right ear ipselateral data, and nenory neans 7 for storage of the first set
of i ndi viwoabizesad) ust mrent data adapted to the specif PCTEPR@OOSTELS ON
requirenments of the left ear of the intepded user, which may be denoted
right ear contra-lateral data. Fig. 1 further illustrates how the first set
of individualized adjustnent data adapted to the specific conpensation

requirenents of the left ear of the intended user is transmtted wirelessly
in data mes¥ddwvothe seqend et ofiindiyidyaléapd adivwsgnens date gdamtied fojthe spasdier i ng ai d 2,

wherein the i J r ecal . r i . ans 4, and
how t he sec%ﬁﬂgeg %{d&gp &quﬁﬁl i uoglt]{iezlg%{ t\aégﬁd%%ﬁ%%@%n%ggtq zsaérg%lap{ ed%ff‘cget he
speci fi c cowpelasdt inalata @aishgenefids thé fitthe syitgintd aalrtoalie febhend idaeingad diser i s

transmtted wirelessly in data nessage 10 fromthe fitting system8 and to
the second WRHFiNIEe afipstmentdiét ¥F feqehed 285! SOFGFEIRMYBRTY M26285 Pecei ved and

stored in nenory means 6. Generally, the fitting systemw || conprise nmeans
for select 'G&idal@?ﬁﬁ' fitfe %&@en@ﬁ@%hﬁﬁs&%%@@&%e&fctidﬁ9 %J@%@%@ d_IsQ@lir@ea“ ng
aids. If exchange is ena%l ed, the hearing aids can engage in various

procedur es axchaweaf dtelbatvgen thshasring alss. desdrainped enpbledhehd bédrimgiaids. can
Reference is now nade to Fig. 2 ich illustrates, a prqocedur where the
Fr et g henfmindRrSyt Porfirdtr R irinse B U S b T HeEnaiag,

wirelessly by data nessages 11 and 12 between the two hearing aids. This

procedur e nRyfeRBcE€BMowatadiib HellPs emidntluitttdsheprotddulewhtd the figstaad descri bed
above with reference to Fi at the next powe of the two

_to Fig. 1, e.g. er u
hearing ai d§condseh @@@ﬂl%@agﬁ%iﬁdéu&tma@t dggt e gughanggd Wﬁ%ipsﬁfxd%m ed
adj ust t r i 1. ng: Qi 1 and
12 may, T S8Rt 4 PREn A fIRALLERE, 13: plifa bty TEIAARSIL
cor r espondi sulysez@mbmthio alid iahiabtl fittmg ak Meddnibsd wegveasidhrefdreiideao Feari ag. aitlks may
contain a set of individual iﬁed adj ust nent data and calibration data for
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cal i brat i on,ggidhaf¥dSidjustinbitidita & RErRARBEMNRafiREaRECI fi C hearing aid

The data messages 11 and 12 may, in addition to the individualized adjustment data,
15  comprise corresponding calibration data. In this way each of the hearing aids may
contain a set of individualized adjustment data and calibration data for itself and a

similar set for the other hearing aid.

Various types of calibration data exist. A first type concerns the specific hearing aid
model. One piece of data is the spacing between the microphones in a dual microphone

20  heaing aid. Another piece of data is the acoustic transfer function from free field to
microphone input since this depends on the mechanical construction of the hearing aid
model. Further data concern the specific components in the hearing aid such as e.g. the
microphone response offset per frequency band. Yet another type of calibration data is
related to various adaptive hearing aid processes such as e.g. adaptive microphone

25  matching. Adaptive microphone matching is further described in WO-A1-2006042540.
This type of calibration data distinguishes some of the other types of calibration data in
being dynamic i.e. capable of changing during normal operation. Generally it is favored

to exchange dynamic calibration data at hearing aid power up.



nodel . One piece of data is the spacing between the m crophones in a dual

m cr ophone heai ng aid. Another piece of data is the acoustic transfer
functi on woomoine®sfield to m crophone i nput since thisPdefPnan/06T512 he
mechani cal construction of the hearing a d nodel. Further data concern the
specific conponents in the hearing aid such as e.g. the m crophone response
of fset per frequency band. Yet another type of calibration data is related
to various adaptive hearing aid processes such as e.g. adaptive m crophone
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be stored in the hearing aid as part of the manufacturing process and
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| eft contra-lateral data (i.e econd
of individualized adJustment data which are data about the specific compensation

15 requirements of the left ear of the intended user and calibration data for the left hearing
aid) stored in memory means 4 and left contra-lateral data (i.e. a second set of
individualized adjustment data which are data about the specific compensation
requirements of the right ear of the intended user and calibration data for the right
hearing aid) stored in memory means 5. In a similar manner the right hearing aid 3

20  comprises right ipse-lateral data (i.e. the second set of individualized adjustment data as
mentioned above and calibration data) stored in memory means 6 and right contra-
lateral data (i.e. the first set of individualized adjustment data as mentioned above and

calibration data) stored in memory means 7.

Reference is now made to Fig. 4, which illustrates how the first and second set of

25  individualized adjustment data and possibly corresponding calibration data are
exchanged wirelessly by data messages 13 and 14 between the two hearing aids at
power up of the two hearing aids in order to ensure that updated sets of individualized
adjustment data and calibration data are stored in both hearing aids. This is
advantageous because both sets of data may change from day to day. E.g. adaptive

30  microphone matching data is an example of calibration data that may change from day



i ndi vi dual i zed adj ustnment data which are data about the specific
conpensation requi renents of the right ear of the intended user and

cal i br at iwo 20sw@5698r the right hearing aid) stored in mecomp2meass1d. I n a
simlar manner the right hearing aid 3 cpnprises right ipse-lateral data
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programed into t new earing aid 23. As opposed hereto the left
hearing aid 2 conprises a full set of
Reference is now made to Fig. 6, which illustrates a procedure executed by the binaural

15  hearing aid system upon power up of the two hearing aids of Fig. 5. As mentioned with
reference to Fig. 5 the second set of individualized adjustment data is already stored in
the left hearing aid 2 and are therefore simply transmitted to the right hearing aid 23
using a wireless data message 29 and subsequently stored in the memory means 26 in
the right hearing aid. The memory means 26 then holds the second set of individualized

20  adjustment data adapted to the specific compensation requirements of the right ear of
the intended user. In a similar manner the first set of individualized adjustment data is
transmitted to the right hearing aid 23 using a wireless data message 28 and
subsequently stored in the memory means 27 in the right hearing aid. Hereby the data
stored in the left hearing aid have been used as backup for the data required to make the

25  new right hearing aid operational.

Further details concerning how to determine the direction of data transmission are

given with reference to Fig. 7 and Fig. 8.

The transmitted wireless data message 28 includes calibration data, whereas this is not
the case for the data message 29 because the manufacturer has programmed the ipse-

30 lateral calibration data into the new hearing aid 23.



data as already described with reference to Fig. 3. Reference is now nade
to Fig. 6, which illustrates a procedure executed by the binaural hearing
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aid. If the inquiry nmessage 1s recelved,
switched on, said second inquiry message is received by the second hearing aid,

15  prompting the second hearing aid to respond by transmitting a first acknowledgement
message back to the first hearing aid. When this first acknowledgement message is
received by the first hearing aid, it triggers transmission of a first data message S12
from the first hearing aid and to the second hearing aid. The first data message
comprises a first data block comprising data representing the result of an evaluation of

20  whether the first hearing aid holds ipse-lateral adjustment data, a second data block
comprising the ipse-lateral adjustment data for the first hearing aid if they exist in the
first hearing aid and a third data block comprising ipse-lateral calibration data for the

first hearing aid.

If it has been determined that the first hearing aid does not hold ipse-lateral adjustment
25  data, the first hearing aid receives from the second hearing aid, in response to
transmission of the first data message S12, a second data message S22 comprising ipse-
lateral adjustment data for the first hearing aid, a third data message S23 comprising
ipse-lateral adjustment data for the second hearing aid (i.e. contra-lateral adjustment
data for the first hearing aid) and a fourth data message S24 comprising ipse-lateral
30  calibration data for the second hearing aid. The data comprised in the second, third and

fourth data messages are stored in the first hearing aid. Hereby the initialization process



first hearing aid branches to the steps described with reference to Fig. 8.
If alternatively the first hearing aid does not receive such an inquiry
nessage, wbeofomsddshearing aid starts to transnmt its ORATIERQUONY7SA®SSage,
repeating with a predetermned tine intgpval between each re-transm ssion
of this second inquiry nessage. As |long as the second hearing aid is not
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on, said second inquiry nmessage is received by the second hearing aid,
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15 If the first hearing aid determines that the second hearing aid does not hold ipse-lateral
adjustment data, then the first hearing aid transmits a sixth data message S13 which
comprises ipse-lateral adjustment data for the second hearing aid (i.e. the contra-lateral
adjustment data of the first hearing aid). Hereby the initialization process is finished in
the first hearing aid and it will begin normal operation. In this way a binaural hearing

20  aid system is initialized in the case where the second hearing aid initially does not
contain ipse-lateral adjustment data. This case may e.g. arise upon a new second
hearing aid having been received directly from the manufacturer in replacement of a

previous second hearing aid.

If alternatively the first hearing aid determines that the second hearing aid does contain
25  ipse-lateral adjustment data, then the ipse-lateral calibration data for the second hearing
aid comprised in the fourth data message S24 and the ipse-lateral adjustment data for
the second hearing aid comprised in second data block of the fifth data message S25 are
stored in the first hearing aid. Hereby the initialization process is finished in the first
hearing aid and it will begin normal operation. In this way a binaural hearing aid

30  system is initialized, in the case where both of the hearing aids hold respective ipse-



hearing aid having been received directly fromthe factory in repl acenent
of a malfunctioning previous first hearing aid. If alternatively it was
det er m new 20tvatds¢98e first hearing aid does hold ipse-| aCe&mEeRooaaf1532 ment
data, the first hearing aid receives, in;response to transm ssion of the
first data nessage S12 to the second hearing aid, the fourth data nessage
S24 (as described above) and a fifth data nessage S25, which conprises a
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i pse-later Ustment data for the second earl g al
contra- IatsmabHWMpusdmanunaatanmf the first hearing aid). Hereby the
initialization process is finished in the first hearing aid and it wll
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the second hearing aid conprised in the fourth data nessage S24 and the
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branches to the steps described with reference to Fig. 7. If alternatively the second
hearing aid does receive such an inquiry message S11 the second hearing aid transmits
15  an acknowledge message S21 back to the first hearing aid. When the acknowledge
message S21 is received by the first hearing aid it triggers transmission of the first data
message S12 from the first hearing aid and to the second hearing aid, as already

described with reference to Fig. 7.

If the second hearing aid, based on the contents of the first data block of the first data
20  message S12, determines that the first hearing aid does not contain ipse-lateral
adjustment data, then the second hearing aid responds by transmitting the second, third
and fourth data messages to the first hearing aid. Hereby the initialization process is
finished in the second hearing aid and it will begin normal operation. In this way a
binaural hearing aid system is initialized in the case where the first hearing aid initially
25  does not contain ipse-lateral adjustment data. This case may e.g. arise upon a new first
hearing aid having been received directly from the manufacturer in replacement of the

previous first hearing aid.

If alternatively the second hearing determines that the first hearing aid does contain
ipse-lateral adjustment data, then the second hearing aid will store the ipse-lateral

30  adjustment data and calibration data for the first hearing aid. The second data block of



hearing aid and it will begin normal operation. In this way a bi naural
hearing aid systemis initialized, in the case where both of the hearing

ai ds hol dwpespeasisse i psel at eral adjustnent data. This PSTEPIWOALSIDN t hat
will occur after initial fitting of the hearing aids as further described
with reference to Figs. 1-3. The situation may al so occur at normal hearing
aid power up as further described with reference to Fig. 4. In the first
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and adj ust nBafirgdeta mespagend 2oeidlsempsise thetadbitrait Hagfand the thivd dptadlegkds
conprise co, - - OR 43 o i S now
rade to. Fi g R ool oh Bhla” BBt A MELIRAY LAl o P PORRRS, o
second heartrangmatitidg ithe faubh dat madssdpe @21 agd iftl dayshessngdt SItowele fipt hddrinigs
noted that the information conprised in sone of the signals has been

descri bed wth reference to Fig. 7. Wien the second hearing aid is sw tched
on it evaluates whether an inquiry nessage SI 1 is received fromthe first

hearing si dSul:J'Séqlfe_lmlf| tHeSseBRMd Hehfin € FARVENE S RROMEr NBBIs ke Ah@rPhANGRRA tO the
steps described with reference to Fig. 7. If alternatively the "'second

heari ng ai ddatodbthisgs dievasshehnitinlizatiquipracessas Siagbedin the kerogeé bemthghvedir i ng ai d
transmts an ,acknow edge ssage S21 bhack to.the.,first hearing.aid. When
ha S oknout B IR BS T 3P B oRE% by b Birke R hed el PaMiE
triggers trianam:&s idihe@hse Wiert bohtofdiad ifeaiBs SR B ol 2pderiQieral B&ubthient digar i ng

aid and to the second hearing aid, as already described with reference to
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hearing aid initra
adjustment data.

15  Alternatively the second hearing aid determines that it does not contain ipse-lateral
adjustment data. The second hearing aid then receives the sixth data message S13 from
the first hearing aid and stores the contra-lateral adjustment data for the first hearing
aid. Hereby the initialization process is finished in the second hearing aid and it will
begin normal operation. In this way a binaural hearing aid system is initialized in the

20  case where the second hearing aid initially does not contain ipse-lateral adjustment
data. This case may e.g. arise upon a new second hearing aid having been received
directly from the manufacturer in replacement of a previous second hearing aid. In this
way the pair of hearing aids is self-configuring, if sufficient data are available,

regardless of where the data can be found.

25  In another embodiment the hearing aids start normal operation temporarily as a part of
the initialization process. Hereby the user is allowed some time for fine-tuning the
hearing aids according to his or hers desires at a given moment in time before the data

are exchanged, the initialization process finalized and normal operation resumed.

In yet another embodiment the initialization process may be triggered at any time

30  during normal operation either by the user or automatically.



does not contain ipse-lateral adjustnent data. This case nmay e.g. arise
upon a new first hearing aid having been received directly fromthe

manuf act wenroimi4s@pl acenent of the previous first heari RgTA&PA0091057519
alternatively the second hearing determjges that the first hearing aid does
contain ipse-lateral adjustnent data, then the second hearing aid wll
store the ipse-lateral adjustnent data and calibration data for the first
hearing aid. The second data bl ock ofthe first data nmessage S12 will
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In one embodiment the first hearing may detect that its microphones are not

15  operational. Following this detection a data message, comprising data identifying the
failure of the microphones, is transmitted to the second hearing aid. In response hereto
the second hearing aid will set up transmission of at least one microphone signal to the
first hearing aid and the first hearing aid will adapt its configuration in order to use the
transmitted microphone signal as input. Hereby the first hearing aid can continue to be

20  operational until the user receives a new hearing aid.

In another embodiment the first hearing aid may detect that the acoustic output
transducer is not operational. Following this detection a data message, comprising data
identifying the failure of the acoustic output transducer, is transmitted to the second
hearing aid and subsequently the first hearing aid will set up transmission of at least

25  one microphone signal to the second hearing aid. In response hereto the second hearing
aid will adapt its configuration in order to use the transmitted microphone signal as
input, when the signal quality of the transmitted microphone signal exceeds the internal
microphone signal. In still another embodiment the second hearing aid will, in response
to receiving said data message comprising data identifying the failure of the acoustic

30  output transducer, adapt its configuration in order to sum the transmitted microphone



data. This case may e.g. arise upon a new second hearing aid having been
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The special case where none of the hearing aids contain any adjustment data requires
15  programming of the hearing aids by a hearing aid dispenser according to well known
principles. This situation should not occur while the hearing aids are at the users

disposal, and if it occurs anyway the initialization will have to inhibit service.

Another case is one of the hearing aids containing only ipse-lateral adjustment data,
while the other hearing aid does not contain any adjustment data. In principle this

20  situation should not occur while the hearing aids are at the users disposal. Nevertheless,
means may be included in the hearing aid system for detecting this situation and
allowing the hearing aid with the ipse-lateral adjustment data to operate monaurally.
During monaural operation the gain in the hearing aid will be increased in order to
account for the lack of the binaural loudness summation effect. According to one

25  embodiment the gain will be increased with a value in the range between 3 dB and 6 dB

during monaural operation.

In case both hearing aids only contain ipse-lateral adjustment data, each hearing aid
transmits a copy and subsequently receives and stores one copy of the contra-lateral

adjustment data.
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i |1 ustrat eswilh@anéavit kods se8$ ot Riusdhertiata fof Stomige in ihg othdh @adrinpthi@i ds wi t h
respect to the individualized adjustnent data, and the correspondi ng action
to take for the initialization process. According to Fig. 9, each of the
hearing ai dalterapfisanitisligiionglzarihaeexjeindhegensidd pagcipleds pmmy it ifygld and
contra-|pt I ' P St - ad: no
adjustngﬁt%ggﬁgag#ﬂgggggk?ﬁgkﬁg?%ﬂgﬁnﬁggﬁ?%ghg?%gugg%&%%gﬁgggﬁgm%ﬁg{of ni ne
states. These lstatesidamno thee dagspestbepeovaddd foors thy etheldpiaohgdidi n t he tabl e
in Fig. 9. Dependent on the state of the two hearing aids in the binaural
system the.hearing. aids exchan adj ust ment, data to reach . tate

wher o bot h RS e el TG Ba Ty aPhrEHE 200 riSeRu bRr P BT ufied hen
data. For r@agoRsledfin the art.



clarity the exchange of the various types of calibration data is not
included in Fig. 9. The special case where none of the hearing aids contain
any adj uswoento/dat9a requires programm ng of the heari ngPaird®2amy/os7shear i ng
ai d di spenser according to well known prgnciples. This situation shoul d not
occur while the hearing aids are at the users disposal, and if it occurs
anyway the initialization will have to inhibit service. Another case is one
of the hearing aids containing only ipse-lateral adjustnment data, while the
ot her hearimng & {n@8RS not contain any adjustment data. In principle this
situation should not occur while the hearing aids are at the users

di sposal . Neverthel ess, neans may be included in the hearing aid stem for
detecting thiX flssttdgtatm@ﬁa@rv@nmsmmg firfielatacipdln g refiresentatinn ph&lmrp@!itqfat er al
adj ust ment d oper.at.e na the gain
in the heari (ﬁ\legtgrglglgatlﬁqu héa’ﬂ}rrgglr%?ggteh rm‘(?g i Ogdsggseaféé]éegaln? ug entt ﬁ%’% Ak of

the bi naur adecbrdheBISCIS uﬁfé‘@tsd: Melﬁlf afd@@s&melﬁczﬁmrfdr 0@ fire eaeneniaqdiment t he
gain will be increased with a value in the range between 3 dB and 6 dB

during ronatiid) ansepdhirddata plpck sipee-lgtrpl qabibrating datgder ha Iﬁ;‘;’St@éﬁﬂ% Hd,

i pse-lateral adjustment data, each hearing aid transmts a copy and
subsequent | : X I j ust ment
dar o I case ba e e e e I 8

adj ust nent Ildatiag aglach hearing aid transnmts a copy of the ipse-lateral

adj ustment data. In case one of the hearing aids contains both ipse- and
contra- Iate ment data and. t ot her, hearin onta

pee. | at or AP ZASGR RERCTGIstE OpREn kA MYl USRS 6 B e

i pse-1 ater aleaflag aid, | N case one of the hearing aids contains both ipse- and
contra-lateral adjustnent data, while the other hearing aid does not
contain any adjustnent data, the first hearing aid wll transmt both sets
of adj ukt med3 GHE daRgRessagscRgw s HEhRiPse- Isgralachustmentaiag foptheseenad ve
|n|t|aI|zaHkBHnghgpr|thns exi st. The general principle is sinply that if
valid ’

S24 fourth data message comprising the ipse-lateral calibration data for the second

hearing aid,

S25 fifth data message comprising in a first data block, a representation of the result of
15  adetermination of whether the second hearing aid holds ipse-lateral adjustment data
and in a second data block, the ipse-lateral adjustment data for the second hearing aid

(if they exist).



and updated adjustnment and calibration data for both hearing aids are not
available in one hearing aid then these data nust be provided fromthe

ot her heawDngloi46698t her nodi fications and vari ati ons ofCrhP2enstsiur es and
procedures wll be evident to those skiljhbed in the art.List of synbols:

S12: first data nessage conprising in a first data block, a representation
of the result of a determ nation of whether the first hearing aid holds

i pse-l ateral adjustnent data, in a second data bl ock, the ipse-lateral

adj ust mrent dgtgag or the first hearing aid (if they exist) and in a third
data bl ock, ipse-lateral calibration data for the first hearing aid, S13:

si xth data nessage conprjshg% the contra-l ateral adjustnent data for the

first hearihg#amgthodior indighgHipn e the trodeatie eigppt 7 Binagrat brarigg aid wstemt-er al
adj ust ment dakﬁd&ﬂ%héd%%niﬁﬁﬁgghg9%%%&9 aid, S23 third data nessage
I atera |

conprising the 1pse- ustnent data for the second hearing aid, 524
fourth data nessage conprising the ipse-lateral calibration data for the
second hearing aprdgraboing kaffirst hdatise e s€ageficosgof gidngduaiized fdjngmedat a

bl ock, a represqgtat'on of the result of a deterninatign ?f mheéggr t he
second Rearing af¥P HEPIES 1P JecPeGTic camPEPLLT Frahterastts obla tirst e ¥d@dnd dat a
bl ock, the ipse-jhahgsplsepdj ustment data for the second hearing aid (if they
exist).CLAIMS 1. A nethod for initialization of the two hearing aids in a
bi naural hearing aid system said nethod conprising the steps of

progranmi ng aef i pregrahmeaing agecnind haputing zid fwithst sesend st of indiwdwhlia¢d zed

adj ustment data gdapted Lo Le 3RS L& ROTREASALI AN SRILET S of the

first ear of the"
second ear of the intended user,

10 ¢ sending the first set of programmed individualized adjustment data from the

first hearing aid, for storage in the second hearing aid, and

¢ sending the second set of programmed individualized adjustment data from the

second hearing aid, for storage in the first hearing aid.

2. The method according to claim 1 wherein

15 ¢ the step of programming the first hearing aid with the first set of individualized

adjustment data is carried out by a hearing aid fitter, and

e the step of programming the second hearing aid with the second set of

individualized adjustment data is carried out by a hearing aid fitter.
3. The method according to claim 1 or 2, comprising the steps of
20 e powering off the first and the second hearing aid, and

® powering on the first and the second hearing aid, thereby prompting the
sending of the first set of programmed individualized adjustment data from the
first hearing aid, and the sending of the second set of programmed

individualized adjustment data from the second hearing aid.



progranmm ng a second hearing aid with a second set of individualized

adj ust nent data adapted to the specific conpensation requirenents of the
second eawoabiwtissdsnt ended user, sending the first set Pofi/Ere@goarsmed

i ndi vidual i zed adj ustnment data fromthe first hearing aid, for storage in
the second hearing aid, and sending the second set of progranmed

i ndi vidualized adjustnment data fromthe second hearing aid, for storage in
the first hearing aid. 2. The net hod accordlng to claiml1l wherein the step
of progr anmt-ndhe methqdraseordingrtp ggy anelobglaimst he 3¢ wheyeingbe indfvidypdized dual i zed

adj ust ”E.”t dah@u'stﬁleﬁﬁgz{thear ng ft?lye é}?ﬁfebﬁgogfgg (gf;l}%}s 1ﬁ:theo I‘J?:gs %%Ep of

program ng t secon ng aid §iNVTaud i zed
adj ust nent dafbpathi s carrled out by a hearing aid fitter. 3. The met hod
according to claim1l or 2, conprising the steps of powering off the first

and the second hearing a power i on the first and the second
hearing ai & g dmcswgmgrr@ PRENG 1%5 e oo P 1 an e 2 Yesghtammed
i ndi vi dual | zeghRejH MR indflidualizQMd; ﬁlﬁmfghtrcﬁdga hearing aid, and the sending
of the second set of progranmed |nd|V|duaI|zed adj ust rent data fron1the

second hearln%‘ald 4. The nethod according to any one of clainms 1 -
wher ei n t hed.i ddE wedhos) aczgdlr&dp @sy renof daine lconphese data td@ntlﬁy@@‘ ﬁaﬂ@ﬁeeqﬁt s for

the filters in _the signal. ceSS|n ath § Yﬂ et ho ording to any
. OEC or 12101’ carin are S l’lt oge €r wil € 1n Vl(p\ alize
one of clains - 4, ere n CRMBSPEYT 31 are sen etherwith the

i ndi vi dual i zeddpdineat amat dat a. 6. The nethod accordlng to any one of
clainms 1 -5, wherein data identifying failure of one or nore hearing aid

conponents are sent together with the_ individualized adjustnment data.
7. The method according to any one of claims 1 -6, comprising

10 ¢ replacing the first hearing aid with a third hearing aid,

¢ sending the first set of programmed individualized adjustment data from the

second hearing aid for storage in the third hearing aid, and

¢ sending the second set of programmed individualized adjustment data from the

second hearing aid for storage in the third hearing aid.
15 8. The method according to claim 7 comprising the steps of

¢ sending ipse-lateral calibration data from the first hearing aid for storage in the

third hearing aid, and
e receiving and storing said ipse-lateral calibration data in the third hearing aid.

9. The method according to any one of claims 1 - 8, comprising determining in at least
20 one of the first and the second hearing aid that the steps of the initialization process

have been completed.

10. The method according to any one of claims 1 - 9, comprising increasing the gain of
the first hearing aid in order to account for the lack of the binaural loudness

summation effect, while the second hearing aid is not operational.



7. The nethod according to any one of clains 1 -6, conprising replacing
the first hearing aid wwth a third hearing aid, sending the first set of
pr ogr ammemioizntyMb@8al i zed adj ustnent data fromthe secomdThpasaoigrsa? d for
storage in the third hearing aid, and ggnding the second set of programed
i ndi vi dual i zed adjustnent data fromthe second hearing aid for storage in
the third hearing aid. 8. The nethod according to claim7 conprising the
steps of sending ipse-lateral calibration data fromthe first hearing aid
for storagell Fhe methad acgomdingrtp agy anelof daigns Ir ebbicompysias ee-saiigurion i d

| pse-ateral GaLRTAL LPhe 4B flad Sl b dnDRAL MGl orne TN N0
according to any one of clal - 8, conprising determning 1n at |east
one of the fi heirirpndd tdrepaeasnd hearing aid that the steps of the
initialization process have been conpleted. 10. The nethod according to any

one of clai 1.- 9 co ising increasing the gain of the first hearing
2id in order folistReHE Hba & HEYrAdIEARRE FRSYHPRAGPRIS Ngudness surmat i on
effect, while the second hearing aid is not operational.1ll. The nethod
according to anyugRgeREr ﬁqlsﬁisrﬁ'ﬂaﬁted f%%roﬁ@iﬁ’i@lra' bRG bR Ol a8bh ARk Of at

| east one of the hearing aids in order to alleviate the failure of one or
nore hearing ai dwhmpenent sarid@ aidoffthe kinalrelrdarnigg aiddysttma bi naural heari ng
aid system conprising transceiver nmeans adapted for providing a

bi di rectional conmnunication lin second bi naur al

i.th hearing.aid of th
near | ng. ai d sySt oh ey fregs By SoSEE BReal ndfisie® sbbfnditey o
i ndi vi dual i zed adjSHiRE (oAE GpefiriioRtheh Qulohfedib@fichisCoCRBRABRREIGE,
requi renents of the intended user, second nmenory neans adapted for storing

contra-lateral individualized adjustnent data adapted to the specific
conpensation req sgooadasmry meppeadapted for storing contra-lateral individualized

10 adjustment data adapted to the specific compensation requirements of the

intended user,
* means for detecting when the second hearing aid is powered up,
¢ means for sending individualized adjustment data, and
® means for receiving and storing individualized adjustment data.

15 13. The first hearing aid according to claim 12 characterized by comprising third

memory means adapted for storing contra-lateral calibration data.

14. The first hearing aid according to claim 12 or 13 characterized by comprising fourth

memory means adapted for storing ipse-lateral calibration data.

15. The first hearing aid according to any one of claims 12 - 14 characterized by
20 comprising means for determining whether individualized adjustment data are

stored in the first hearing aid.

16. A method for initialization of a first and a second hearing aid in a binaural hearing

aid system, said method comprising the steps of:

e providing a first hearing aid and a second hearing aid,



i ntended user, neans for detecting when the second hearing aid is powered
up, neans for sending individualized adjustnent data, and neans for

recei vi ngwendigusessng i ndi vi dual i zed adj ust ment data. 1BCT/HPeoIosTL9 heari ng
aid according to claim 12 characterized,gy conprising third nmenory neans
adapted for storing contra-lateral calibration data. 14. The first hearing
aid according to claim12 or 13 characterized by conprising fourth nmenory
means adapted for storing ipse-lateral calibration data. 15. The first
hearing aid accciemqaggnmgﬂarfystdmrn@ﬁ aid |veliether fi®e secaml heheipg giddia peah by

conpri sing neansﬁ%g%>ggﬁernining whet her individualized adjustnent data are
stored in the fiTs ﬁearing aid. 16. Anethod for initialization of a first
and a second hearing aid in a binaural hearing aid system said method

conprising the sévapmtifd in thpFiedtihdirmey Ad Whetier healrbti@adhdaidMdIR aSas0dREof
hearing aid, detecting in the first hearin%éaid whet her the second hearing
ai d has been swiindidnabzed adgystmenfidatidapted Fetheispeaifieippangatidnd whet her t he

first hearing aid,hol 8% @of] £3f eafr.%% ﬂ{%finieﬁéﬂéd’ﬁs@%hh%@%i 4 HRE Hﬁgheggatgt@
adapted to the SngI I C conpensation requirenernts of afirst ear o he

i ntended user, afilemsentlisnigeaging iaids kaid diret daessegyged dooprishg data i©preb@ainigng ai d,
said first data nmessage _conprising data representing the result of said
eval uation, det®f KSHITRE s3I eYHRABcond hearing ai d whether the first
hearing aid holds the first set of individualized adjustnent data, and, if

not, sending 3 Sc‘f‘e?éiﬁﬂniﬁgﬁn @k s'ééb%id‘ﬁieg’ﬂ?ét 4id Sl Hﬁ%ﬂ?t%aﬂé%%d%ﬁﬂttﬂ@' to the
speci fic conpensation requi renents of the second ear of the intended user
fromthe second finsaiseit ngindi\ddualiz@h@tijmgr_nanttdmitm dnd ef naf seinduhig\ai sdcaddi seeadf

adj ust rrF()nt data i%gi%g)c}u%ﬂzédoadgﬁs?mgrﬁed%{afaldgpted to the specific compensation

requirements of the second ear of the intended user from the second hearing aid,

¢ sending a third set of individualized adjustment data adapted to the specific
compensation requirements of the first ear of the intended user from the second

hearing aid, and

15 e receiving and storing said second and third set of individualized adjustment data

in the first hearing aid.

17. A method for initialization of the two hearing aids in a binaural hearing aid system,

said method comprising the steps of

e powering off the first and second hearing aids in the binaural hearing aid

20 system,

e powering on the first and second hearing aids in the binaural hearing aid

system,

¢ sending a first set of programmed individualized adjustment data, adapted to the
specific compensation requirements of a first ear of the intended user, from the

25 first hearing aid, and



conpensation requirenments of the first ear of the intended user fromthe
second hearing aid, and receiving and storing said second and third set of
i ndi vi duavozet/asjosast ment data in the first hearing ai dpCT/EP2009NESMOd f Or
initialization of the two hearing aids ibp a binaural hearing aid system
said nethod conprising the steps of powering off the first and second
hearing aids in the binaural hearing aid system powering on the first and
second hearing aids in the binaural hearing aid system sending a first
set of progratmesgniingiaseend setzefcbragipustatandiviginlizedad aptreent datat #vapteddei f i ¢
conpensation require ts of a first .ear of .the intend user, fromthe
Frot hoar i ng arte SBETRTating tuobaRliea ok BrbrdhiE e TS abel 2 oq

adj ust ment dat a, frad @Rt @dodhdakiag aReci fi ¢ conpensation requirenents of a
second ear of the intended user, fromthe second hearing aid.



