WO 2012/ 048739PCT/ EP2010/ 065326 1 HEARI NG Al D SYSTEM AND METHCOD OF FI TTI NG
A HEARI NG Al D SYSTEM The present invention relates to hearing aid systens.
The i nverwoamwmsBIspecifically relates to hearing ai d PETIEPEL/063309T i Si NQ
a hearing aid and an external device, adapted 5for |ogging of hearing aid
data and sound. The invention also relates to a nethod of fitting a hearing
ai d. BACKGROUND OF THE I NVENTION I n the context of the present disclosure,
a hearing aid should be understood as a small, battery-powered,

m croel ect rQAARTNEVA G SEETEANRNT M1V OF PERTG ArHEARINEG Agyren 10ear by
a hearing-inpaired user. Prior to use, the hearing aid is adjusted by a
hearing ai SSYPTERr according to a prescription. The prescription is based
on a hearing test, resulting in a so-called audi ogram of the performance
of the hearThgpresgpainvedtidonserates tolhedrihgchid egrdnmng Thd hevepti@smbigxpecificalby

devel oped to, reach a_sre}@i ng where the hﬁarlng_ idwll alleviate a Beari ng
| oss by anplelafShihgeaBigid SYSTeMse GORALES 2 NRATIEAS 2phit SXtenak dryicsydflapie

15f r equencyef ﬂfggﬁlr%‘l’)@”f%%jﬂgﬁd‘dﬁﬁrané‘é&ﬁ&f FhaiMeafidNdsARd& b2 hedi6@bf N9 ai d
conprises one O re m crophones, a battery, a mcroelectronic circuit
conpri si ng fattisg ghabrigg@dessor, and an acoustic output transducer. The
signal processor is preferably a digital signal processor. The hearing aid
i s encl osedBACKGRA@ENIGOFUWHRINEENTGION tting behind or in a human ear. 20
As the nanme suggests, Behind-The-Ear (BTE) hearing aids are worn behind the
ear. To be ROh&cHt®Gio$ thedfteRhEibd1ONIrE S HeRtifig §iAFRG S bBAnderftOb® hdPs@ANt ai ni ng
the major electronics parts thereof, is worn behind the ear. An earpiece
for em tti nRptisoupRIvered.thisraskegipiig dgyige desdgneddo e pipr hehindorpigrthe Burgan j n ¢ he
concha t I - radifi I - i [ ad f-ybe is
isod belthucat PR Fhsfiimpadahl B CRO e HGHER B908L04 v IR HVS,
normal | y r efitdrraechbrimgas a phscigial The prebiptionas Bted on bheamquisstn@soiting he
electronics_unit. In sone nodern types of hearing aj ds. a conducti menber
conpri si ng B1ae¥rqalleh pudiowaric Ploths PPEOTTEEe obBedEuD S HDHTE BRI SIS aced i n

the earpi ecgiif, g p‘(%%{crig&m da_eagfg&gm%&ﬁ ALRIGUTDOY HEE6R skl as

Recei ver -1 n-The- Ear TE) hearing aids. In a specific type of RITE hearing

ai ds t he redkviagra heripp dowdyiangiliffigng benndant fi8Qemmses in Hoksparss drtlsamdiige

Recei Velrs_ | nf_recc:l%gr?(l:y rl?glgec hfr:]r%adrlé Qs%r glilfgesré 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.

20 As the name suggests, Behind-The-Ear (BTE) hearing aids are worn behind the ear. To
be more precise an electronics unit comprising a housing containing the major
electronics parts thereof, is worn behind the ear. An earpiece for emitting sound to the
hearing aid user is worn in the ear, e.g. in the concha or the ear canal. In a traditional
BTE hearing aid, a sound tube is used because the output transducer, which in hearing

25  aid terminology is normally referred to as the receiver, is located in the housing of the
electronics unit. In some modern types of hearing aids a conducting member
comprising electrical conductors is used, because the receiver is placed in the earpiece
in the ear. Such hearing aids are commonly referred to as Receiver-In-The-Ear (RITE)
hearing aids. In a specific type of RITE hearing aids the receiver is placed inside the ear

30  canal. This is known as Receiver-In-Canal (RIC) hearing aids.



WD 2012/ 048739PCT/ EP2010/ 065326 2 I n-The-Ear (I TE) hearing aids are

desi gned for arrangenent in the ear, normally in the funnel -shaped outer
part of twWeemvosempal . This type of hearing aid require®Ca/Breolp/ocBopact
design in order to allow it partly to be,arranged in the ear canal, partly
to house the conponents necessary for operation of the hearing aid, such as
m cr ophones, 5a battery, a mcroelectronic circuit conprising a signal

processor, and an acoustic output transducer. In the context of the present
di scl osur e, InahheckardF Harhegeng eigs stealenignedfaingenzantsad inde gais fagnpally in the

W th the neunas T g TG AR ER BRERbES: bRl L “hae
menory uni tconfpashdestzndn ek itd alttey dfpacdBita bearrahgedria clty dhe danadlpabB0R927

di scl oses a hearing aid systemw th an external device having a m crophone
for recor diMyssBGrEMPEREERBRAEIBNEOr QRSIRYYT o B GeBing ALtPIh2PICHORIOP&YI t i n

the ext ey naj p ey GenictRILRYn; cﬁ%ﬁit 9$mﬁ9§ifé% ﬁi%{gaélﬁaqg@eﬁﬁr a‘?ﬂra%ga%@srﬁ%

correspondi ng to the 15recorded audi o si e selecte

US- Al- 2004/ Q@0 738sdliceic] oses a hearing aid having an external nenory due to
the limted nmenory size of the nmenory unit provided in the hearing device.
It is descrinhkscdhiait otdrystdeaadisdoginglad ekeenil dedcdyhouhitbd@riersaghdaisd

m crophone can be | ogged and stored either in the external or internal
menory. |t jalkhasienspoweiad mieesleeronc dgvicscsiarier o fagditasing dnteracieq Yithossi bl e
in an exteqﬂ@he¥ﬁﬂyﬁd, due to the limted size of the internal nenory and
the energy supplyrequired for nmaintaining a permanent recording in the

h ear in gg)ai %5-55752??71&%&%3 a %E%rﬁl Oc?e%?ceqhm%gg gne&[or#l 889 H]n&hl% arn%:lplgu(aie 19 | nput
signal data of "a"hearing pros &sis o conbi nati on W val ues of one or
several vardabt#sheassadédt ed 25with the hearing prosthesis. The hearing

prosthesis variable(s) may conprise logic states of a single or several

user - cont r of7E 3RheoBrcdidasRE b hirariUI SFktan withGnRikeshdasiice andhoh val ues of
al gorithm paraneters of a predetermined digital signal processing algorithm

execut ed i nmicephene &ariieasirding prynstipr sEseayient arabysisrgd gnalupiért oy areifaet in
optim zat| e %%tgnfag&év'iéé ?—fe?e%gsad s'%{:gfaapg%ﬁ%‘%cﬁé@u%f SHr%étefs’sgcﬁo'ni’é%{onﬁﬁq?téﬁﬂeng

conditions O sighal “processing and/ or u err&ce contro
handl i ng orreodiied andiclsighiledn ®¥ esltcedray be detected. By recording both the

hearing prosthesis variable or variables WD 2012/048739PCT/ EP2010/ 065326
US-A1-2004/01907309 discloses a hearing aid having an external memory due to the

limited memory size of the memory unit provided in the hearing device. It is described

that acoustical signals recorded by the hearing aid microphone can be logged and stored

either in the external or internal memory. It is claimed that recording of acoustical data
20  is only possible in an external memory, due to the limited size of the internal memory

and the energy supply required for maintaining a permanent recording in the hearing

aid.

EP-A1-1367857 discloses a method of logging or recording input signal data of a
hearing prosthesis in combination with values of one or several variables associated
25  with the hearing prosthesis. The hearing prosthesis variable(s) may comprise logic
states of a single or several user-controllable actuator(s) mounted on the prosthesis
and/or values of algorithm parameters of a predetermined digital signal processing
algorithm executed in the prosthesis. Hereby, error tracking and performance
optimization are facilitated since anomalous or sub- optimal operating conditions of
30  signal processing algorithms and/or user interface control handling or other undesired

events may be detected. By recording both the hearing prosthesis variable or variables



3 and the input signal data, it is e.g. possible to identify and track
correl ati ons between one or several predeterm ned signal events in the

i nput si gmalotausrsand ef fects to the operation of the heaTiErgopneShesi s
derived there from EP-B1-1256258 discloges a nmethod for fitting a hearing
aid to the needs of a hearing 5aid user, the nethod conprising collecting
statistical data characterizing physical or psychol ogical properties of
environments in which use of the hearing aid is desired and utilizing the
stati sti cal angghgmput Yegnal Hatagldjiese rostiblsfo idsatiby apddrack coweladensgeiweanhe
hearing aid - : b . . . ' fitting of
a hearing drgwﬁg@%%%3$%%%%%%%ﬁgu§§2%%ﬁ%#ﬁg%%@?%ﬂnIggd%§§%%8¢%%§$ﬁ%%g of a
user envi r ospeenion of gedicagng pestesinderiegaheien®ni.o t he hearing aid as a sound
i nput signal, processing the sound input signal according to a schene
defined by pp-@3elBebsgidisabidsngfetdbd for MHTRLS h@finpAIRIRhE &S Of @Bedrthgpr OVi de
a processed signal, adjusting the setting of at |east one paraneter,

per f or mdng Ad gseat the meghad conriripgigsodectingstaviaten] dadehancieraing pbrees ed si gnal

or of the L&g&lﬁol%g‘rig\%g)?@ertii& o?tenxlfigcﬁﬁﬁen?sni v&ﬂl?}ggseeg)&?ﬁilégfg&glﬂé\ﬁﬁ ig{af:%%,%taigﬁfji cal

anal ysi s i ese n'a parameter 1S adjuste
di spl ayi ng wilgimpphe s@tisticapvasatbathe adjusfmdnhef thesipntSprofessiak th gledichisid cal
anal ysi s. .One problemw th the above nentioned systens and nethods is
t hat they r%ﬁuire significantly increased hearing aid power consunption and
a nore bul ky hearing aid 20design in order to provide hearing aid based

sound recor¥WiGhgd 200/ 1]/ 3/ Wesclosey emgthod doirse ipthetfengpeabepringmicdnt i on to
provi de, a heari { i i ea 2 i io
o) o9 e ST 4 IR {9 AR e
provi di ng asobeardcogling  thy Béeingwid ik 4 suno vigoht BRAAS plooéssigrthe©sdund ¢eput
optim zation w thout requiring a_bul ky desi%n or . excessive hearing aid 25

power consufigidl BFFOrdiAg e ichemBicERT R Protdieciehisiienareht nmber FysaspRicand
methods 1S {hRlo bARd0pH8Cda @ m%&gggg fRdeatdic? LRIl R gis RL, present ed

to the hearing a Itter 1n a mneani manne correspondi ng | ogged
heari ng ai dpevforinaly esatistica anelysis 0§ thei mlagnititde ojths psdcespredngnplr@odithd ingutt hese
data to the . hearing aid fgtter. SU%NAEY OF THE | NVENTI ON
15  signal 1n atTeast one frequency band, which statistical analysis is reset when a
parameter is adjusted during the fitting, and displaying a graphical representation of the

results of said statistical analysis.

One problem with the above mentioned systems and methods is that they require
significantly increased hearing aid power consumption and a more bulky hearing aid

20  design in order to provide hearing aid based sound recordings.

It is therefore a feature of the present invention to provide a hearing aid system with
improved means for recording of audio samples and logging of corresponding hearing
aid variables, hereby providing a hearing aid system with improved means for
performance optimization without requiring a bulky design or excessive hearing aid

25  power consumption.

Another problem with the above mentioned systems and methods is that the logged
data and recorded audio sample are not presented to the hearing aid fitter in a

meaningful manner.

It is therefore another feature of the present invention to provide an improved method

30  of fitting a hearing aid system based on providing a recorded audio sample and



The invention, in a first aspect, provides a hearing aid system according
to claiml. 5 This provides a hearing aid systemw th inproved neans for
recor di ngwof20eud8B9sanpl es and | oggi ng of hearing aid vacrarkes/0d3ses
invention, in a second aspect, provides a nmethod of fitting a hearing aid
system according to cl aim4. This provides an inproved nethod of
fitting a hearing aid system based on presenting 10 conplex information to
the hearing aid fitter in a conprehensi ble manner. Further advantageous

f eat ures apPeRFPINdBIE lopgeddepeng aidtvasipblente, a Imaying aikfifding peséemmeed of t he

pr esent ing@g&%gg%ﬁ&$éd gﬁp&ghgﬁgﬂgﬁgkﬁtﬁythose skilled in the art fromthe

fol |l ow ng criptron erein nvention wll be explained in greater

detail. 15 = DRAW NGS By way of exanple, there is
shown and dgi&ﬁgﬁgggggéiﬁéﬁ?&%ﬁTiﬁgodinent of this invention. As will be
realized, the invention is cagable of obher enbodi nents, .and its several
detai | s ar el EBABIIONOM it $5PECk PIOHIOPHE DEATTTGLAT R B URH IR wi t hout
departing fromthe invention. Accordingly, the drawi ngs and descriptions
wi |1 be 20rByapivifeas hepriggsaid aystom With imgpieived magds Aytreedingof ppdiei ve. In the

dr awi ngs: Fﬂéﬁ¥kg£1héﬁéégﬁﬁﬁ?ﬂﬁggbxmﬁ%gggaticaIIy a hearing aid system
0 0

according to an e e invention; Fig. 2 illustrates highly
schenaticak@¥.thetexternal d vic§ of the hearin f?{d S sten1%fco ding to
the enbodi ment ST Ry PFHIGPRET S OHEERT ME g F HTUSE B RS Al ghl y
schemat i cal dcyoditpedicidig 4i d of the hearing aid systemaccording to the
enbodi nent of Fig. 1 in greater detail; and WO

2012/ 048739RGT hRaddd Ah BaBRREd el kh LERERIE Ml dYslehn Biasd beprssiagest ed

within the art of hearing aid systens that it I's béneficial to
si mul t alfeoussimpleseinderthasion friths Anpiingsaid figiet v eomeprelmnsidlpoadieng hearing ai d
vari abl es.

Further advantageous features appear from the dependent claims.

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.
15 BRIEF DESCRIPTION OF THE DRAWINGS

By way of example, there is shown and described a preferred embodiment of this
invention. As will be realized, the invention is capable of other 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

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

Fig. 1 1illustrates highly schematically a hearing aid system according to an

embodiment of the invention;

Fig. 2 illustrates highly schematically the external device of the hearing aid system

according to the embodiment of Fig. 1 in greater detail;

25  Fig.3 illustrates highly schematically a hearing aid of the hearing aid system

according to the embodiment of Fig. 1 in greater detail; and

Fig.4 illustrates a flow diagram according to a method embodiment of the invention.



It has been suggested to store sound recordings in an external nenory
accommodat ed 5outside of the hearing aid. As one exanple it has been
suggest edwbDao120a813¢ t he external menory in a hearing ai @CTEPL@EM0sBIOL €
control. Such systens suffer fromthe seyious drawback that vast anounts of
data conprising the recorded sound sanples nust be transferred fromthe
hearing aid, where the input transducer, which picks up the sound to be
recorded, is located and to the external 10 device, where the external
nmenory is aRESNNRRIRIERCRIPTIQNwe| | known that wireless |ink means capabl e
of transmtting such |arge data anmounts are not easily accommodated in a
nor mal si zeld hiwekaenngggeis@d duthin thetaneoftheguuing @depstemsvhanit ielquetitiat i processi ng

, . ti d t.size. Additi |1y it. .
pover B0 Sl BLRATRL 0PI SSTRORERly Pt AUShSAREL kL ERBRET,,
| at b i ed i t ot h i id. duri h i id fjtti i
eLer Do Soplycles AR 4 5% Dot R s U1 LR, Do ng s ALl L

sound. Such,asigebhad nsaHidenie AJ QM dhmp ipnhacks thatstie BRMBG 8eahsi ng is

1
not identical to the sound inpinging on the hearing aid during the
recor di ng ohemhe isardrienvidsgstemnembecaosel. of the di fferent positions of
the hearing aid m crophones and the sound 20 recording m crophone, and it
i s ther ef orSudhrgpasisik blféertfomne keceliyusdrawbadkiteathestrannginad af daeh@wipeisidghat t he

hearing aid_ user s experienced in the recorded sound epvironment. Another
dr awback i s H%Pm[éaéok‘ﬁ}ff) Ty be Iﬁfé%%fFﬁ%Eff et tg%ﬁ?%lg - thersnge drpat

recordi ng ofadhigees QIch ﬁi’&}éi ﬁfﬂ%@ﬁn@%ﬁ%’l@g&&e&, Melobbd b toMRL basm@f the
hearing aid variables, 1.e. the sound environnment prior to the sound

recor di Hy. devesewherettheadxt¢raalrmegoryiid acaimmeslagrde [t25 wal known that waadess of a
sound recordi.ng witho correspandi nqg | ogged hearing aid variables and it
s ther of or UK ASHSSHBITE T BRTRENG M BSERE VPt iae A ahavi or that the
hearing ai dacds@moldaed exPa6IneNEREd héhrinkid 8&OtodR S 0laHe R WithGedPRAto

Ref erence is now made to Fig. 1, which illustrates highly schematically a

hearing ai dPresessiaepyer, REWer einsgmpaomndegaendinatrsizeof t he i nvention. The
hearing aid system 100 30conpri ses an external device 101 and a hearing aid
102. The exdddinahallyavhaseedd ugddded O1ReMI8FBORCTEERR 040G HSB2 6O Sovnds t her

conpri ses an, exterpal ,device acoustical -el ectrical ] nput transducer, 103,
user i nput WRIEhAM [T bAARRIR PIPPUlLe DraTing U PugR e pid GREIR Aoy ce
apd exter nf'itb aﬂ@Mk@EoWsél@été‘éﬁedrﬂnglﬁid%ﬁ%le@ Iﬂ@s&)oﬁdﬂﬂmﬁé rdcBfdeRsOYAL ng a
wireless link to the hearing aid 102. 5Reference is now nmade to Fig. 2,

whi ch i 11 usg[at:88edb@ N YerS ABRIML LAY MIBHEXbEINBLodRY i€ RothBdnticaceor di ng
to the enbodinment of Fig. 1, 1n greater detail. The external device 101

conpri ses athe exuingrimpingiiey/orctheheousy did dhrieg thetre¢arding iof fhetsotndersdwosent 03,

external device si.gnal..processin ans 104,. external deyice mepory means
105 user ebecause of ghe Alffgrent position o?ﬁler}leanng aid mlcropﬂones ang the soungrD y
20  recording microphone, and it is therefore impossible to exactly mimic the hearing aid

behavior that the hearing aid user has experienced in the recorded sound environment.

Another drawback is that the values of the hearing aid variables during the recording of
the sound environment depend on the initial values of the hearing aid variables, i.e. the
sound environment prior to the sound recording. These initial hearing aid values are

25  unknown in case of a sound recording without corresponding logged hearing aid
variables and it is therefore impossible to exactly mimic the hearing aid behavior that

the hearing aid user has experienced in the recorded sound environment.

Reference is now made to Fig. 1, which illustrates highly schematically a hearing aid
system 100 according to an embodiment of the invention. The hearing aid system 100

30  comprises an external device 101 and a hearing aid 102. The external device 101



i nput nmeans 106 for user interaction with the external device and external
device 10wireless link neans 107 for providing the wreless transm ssion of
data to twe2beaus13g aid 102. Generally it has been pref @cra&®20ion6i3he pri or
art, to avoid the use of two different agoustical-electrical input
transducers for respectively the recording of an audi o sanple and the

| oggi ng of correspondi ng hearing aid vari ables. However the inventors have
15f ound that the di sadvantages of accommopdati ng one acoustical -el ectri cal

i nput t r ansfditberrcopyrispoyyvignalievise acoyrcalideaiiagal e yansquedid Ofatsef ng ai d
and accomogpt) 00,2108 BEL AFRYL SLAEEGENh ARl ext IR ek B RHLEE mal OF
recording t correspondirng audio sanple In the external device are by far
out wei ghed deyideheirdeks dink agass grit Bigdvifbhprioeislpecd wirelescliic@dhdBaiiing@idai d

system conpl exity. 20Reference is now made to Fig. 3, which illustrates
hi ghly schelfit i cal | y the hearing aid 102, according to the enbodi nent of
Fig. 1, in greater detail. The hearing aid 102 conprises a hearing aid

acoust i cal -Re¢feenes isalow mpdn tothig s sibecdr illpstatesdughly seheatagcalihyharexisidtessi ng
means 110, el ect.ri.cal -acoust] . [ . ri id nmenory
means 109 a‘ﬁed?ﬁ%elé)rl i %é:o%%gg t\?ﬁtirlé%ls)(g&{fq%ﬁi()ftn%gﬂ@ qr&lj%%at‘r%%gt%lrl '2@} cﬁxﬂegn he

W rel ess | iddvided 022bhgrieostadraxédrndeeiice addltiefi-eldegidabmputngandidetes ¥83,em 100.

If a wearer of the hearing aid systemactivates the user input neans 106
accommodat e trRakdesica Rig8rlpIPCeseing sieanphl4, exernak darierameany weansi lgaayser

processing iﬁgétgfea%%% hﬂ %ﬁ?@%ﬁoﬁ%{iﬁ;tﬁe ektPinhl #h6% %ﬁ%ng%?ﬂﬁgii@cg of a

sanple of t ectrica 0 Sigha romthe external device

acoust i mal -elreetsrlinkahedanap07 ferrposdingehe w@8lesntratsemiesidnerfniata tdehd lcariB® nenory
means 105, t.i stanps the recorded sanple of the electrical audio signal
with an extaéﬁiﬁrg% devi ce stanpi ng nunber using external device stanping
nmeans, attaches the WO 2012/ 048739PCT/ EP2010/ 065326 7 external device

st anpi ng nuABEFAlbGt hasdbeep pEderreds i hgiprich adony eiddhs veeed tve diffideMeari ng ai d

102, and tr &Bﬁﬂcﬁﬁel%ﬁggilrihﬂg Elran&i.u%}@ 'f%h%sﬁeﬁﬁvéif E}g r@&)rafng ot98 aﬁ'@i.}) @?fgf)llae

external device wre means 107. "\Wen triggéer signa
recei ved i mrdhbe lgamigng cairespb0@ing hhairpead vagabdd sdHewvgnal thpmeeeesi lnge means

110, in respon hereto, initiates |loggjng of the 5 correspandi ng hearing
ai d var%abl g{ﬂ? fhat e %&Y%%eapﬁamwﬁ%ﬁaﬂg%ﬂ%e SR elF_FWéglslP%‘Hps t he

| ogged dat aystiftet R 1§ggi§g fRheSeV £8 vali AR iRIhTRRE aﬂﬁdd&%c&?rﬁh'oﬂ&i;%‘ d
stanpi ng neans. According to the 'enmbodi nent of Fig. 1 the external device
st anpi ng nuamogrer peouaticdetrstiicabinphietragdencd é recoming thef coreepasideetaudeal  audi o
signal and é[a(rjllptlehlerl tilg g)gteer%apc?e%riéena e %‘§'y gar outweighed by the advantages gained with

respect to reduced hearing aid system complexity.

20  Reference is now made to Fig. 3, which illustrates highly schematically the hearing aid
102, according to the embodiment of Fig. 1, in greater detail. The hearing aid 102
comprises a hearing aid acoustical-electrical input transducer 111, hearing aid signal
processing means 110, electrical-acoustical output transducer 112, hearing aid memory
means 109 and hearing aid wireless link means 108 for providing the wireless link to

25  the external device 101 of the hearing aid system 100.

If a wearer of the hearing aid system activates the user input means 106 accommodated
in the external device 101, the external device signal processing means 104, in response
hereto, initiates the recording of a sample of the electrical audio signal from the
external device acoustical-electrical input transducer 103 in the external device

30  memory means 105, time stamps the recorded sample of the electrical audio signal with

an external device stamping number using external device stamping means, attaches the



10 variables. This provides a very sinple nethod for tine synchronization
bet ween the external device and the hearing aid which ensures that

corr espormiDrg12a48i3e sanpl es and hearing aid vari abl es caoThP2@aiossde when
the data at a later stage is read out in,order to analyze and optim ze the
hearing aid performance. In a variation of the enbodinent of Fig. 1 the
hearing aid 102 and the external device 15101 both conprise a real tine
clock, and the tinme stanping of the corresponding electrical audio signal
sanpl es andeaRldsyicais@mparg abnkes tathe tHsed signabtositiigsmited te dle hepie cl ock.

| n anot her yarnhat.ld ] ient i . i i and
the exter naaflélég%i T gqrfg%ltéi@ﬁgﬁ%%g %ﬁ% tg E%ﬁ(@aglr% %1(% ltsdzﬁlﬁnlgﬁgéé%ag %ag(ri]e;vgcr%e tinme

synchr oni zawirelassAthkhatanee07 t Waei we ttgydrciddal iDueetved il ehedsyinmgedid 1 00f the he
avai l abl e power in the hearing aid and the external device the transm ssion
of a handsRENG PrrAENa} PORFSHE MRS il he 1ATerPany heete Haitiates &pagiie Aels ce wil |

nor mal 1 T egicl Sorkfiathnciify SGHARks ARKE fluind APRIHANELal 0l ARG oXi i ty

to the hearing ai uring the transm ssion t ake signal, whereas
t hi s i s notstareputhe dapgpthdmatwich thapxisimak devseagniahping nimbesusing eerihg i t he
external 25device and to the hearing aid. The | ogged hearing aid variabl es
may i ncl ude®PPNBEEEA e hearing aid program output fromthe hearing aid
classifier, the output fromthe acoustical-electrical input transducer
acconmodat edcGoEdipg & Hegpbrgingng of Fige | iresxdarnal gayice apppinenymper keatighsd ng
aid, and t i i - gal . j ucti on,
apeech i nt ol oREp R LA ARe LRk MechIcH Ahdio SR o0 2N e e dind B

form nglo WRriable2/ T 8mI9HET A EBIO10PB6HSRE] Br Avearydehngnizatidrheeteednatie nent  of

Fig. 1 the hearing aid riables are .|l ogged for each frequency band in the
hear i ng ai NG RALRY{C AN e TGFriEh RdarTus ute (B oG PoRdRUHESPTRES ai d
variabl es affa HBiNg Liﬁ%ﬁﬁ*olf:@éan%é%faﬁe@%@H%e%@asaﬁ%%ﬂei/@ca%é BasRNRY iPand or
only logged for the frequency bands that are nost inportant for speech

i ntelligibidrdentoangyzae el Gtivapaltheiheaiigaidipeifoimapcof 2 kHz, or the | ogged
frequency bands are sel ected based on the type of hearing | oss of the
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electrical audio signal samples and hearing aid variables are performed using the real

time clock.

In another variation of the embodiment of Fig. 1, the hearing aid 102 and the external
device 101 exchange hand shake signals in order to ensure time synchronization

20  between the two devices. Due to the asymmetry of the available power in the hearing
aid and the external device the transmission of a handshake signal from the hearing aid
and to the external device will normally require that the external device is positioned in
close proximity to the hearing aid during the transmission of the handshake signal,
whereas this is not required when the handshake signal is transmitted from the external

25  device and to the hearing aid.

The logged hearing aid variables may include: the active hearing aid program, output
from the hearing aid classifier, the output from the acoustical-electrical input transducer
accommodated in the hearing aid, the overall gain applied in the hearing aid, and the
contribution to the overall gain from e.g. noise reduction, speech intelligibility

30  enhancement, feedback cancelling and beam forming.



bands in the common sense, because the standard use of a filter bank (i.e
a bank of band-pass filters that separates the input signal into nultiple
conmponentwQ 2ee0l8ne 10carrying a single frequency sub lpamapredionbs2eri gi nal
signal) is replaced by a tinme- frequencyg anal ysis based on a fast Fourier
transformation (FFT). In this variation the relevant hearing aid variables
are | ogged for a nunmber of FFT bins. According to the enbodiment of Fig. 1,
the hearing aid variables to be | ogged are sel ected based on the individual
needs of t hacegedipgfo e epthedieart phhigal dﬁeslgﬁ@tlégraldmmylplﬁwell%aeﬁéowahu ng aid
vari abl es t e ear fine
tuni ng ses sti?% & he \?g%?%ﬁleaﬁhg %1 ﬁle\gaﬁaﬁ?g&al hé;g[g?%%m\?\nh‘lt #ﬁlg {he rﬁg s& i be
si tuations M@eﬁ@méselréleﬂwllmealfdr Syt mmectdrmédmneereqmcpeamdrm@ﬂﬁd and,
based on this the fitter will select the variables to be Id@ged and program

the hear i ngo& 8y hedfragercyrtandyihpt aro moatiweRAURAGoF sPachl IdHEadi HE A BF Fi g.
1, th
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span duri ng aid var Ies are | ogge determ ned by a
hearing ai dype bftlmarldgﬂossgf ﬁleflndleldmmwwgmge]scsh@mngﬁybsy‘satﬂ.ynalﬁlﬁtlwear er of

the hearing aid s s.instructe acti v, t he user. ut means and
i tiace t HerabeRoT BEGIg i ebbika’ MedsRiih g e Byt e REAISTG  at d
25wear er ISbalnasfshtﬁétcyﬁhio%emes&aﬁia%y%ﬁda&@%&oftaﬂamertblaﬁ( hean bk & d system
performance can be inproved. in a variation of the enbodinent of Fig. 1,

t he ext er nabandepabcleltars that s@@@t@ﬁh@met fighal geo lf@étlldﬁ cempenrentifdcdrongonf i gur ed
to_contjnuotsly folidod Sammle 2 iNE.GhEShEhEleHIL Qo7 0nB) Ricked up by
& ?él eP af %npustlgq ARd e 30

t he ext er nacl e COU rica ransducer
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According to the embodiment of Fig. 1, the hearing aid variables to be logged are
selected based on the individual needs of the wearer of the hearing aid system.

15  Typically the hearing aid variables to be logged are selected by a hearing aid fitter
during a fine tuning session. The wearer of the hearing aid system will try to describe
situations where the hearing aid system performance can be improved and, based on
this the fitter will select the variables to be logged and program the hearing aid system

accordingly.

20  According to the embodiment of Fig. 1, the duration of the recorded audio sample and
the corresponding time span during which the hearing aid variables are logged is

determined by a hearing aid fitter during a fine tuning session.

Typically the wearer of the hearing aid system is instructed to activate the user input
means and initiate the data logging and sound recording whenever the hearing aid
25  wearer is in a situation where the user feels that the hearing aid system performance can

be improved.

In a variation of the embodiment of Fig. 1, the external device comprises an external
device circular buffer configured to continuously hold a sample of the electrical audio
signal picked up by the external device acoustical-electrical input transducer and the

30  hearing aid comprises a hearing aid circular buffer configured to hold a consecutive set

of the hearing aid variables to be logged. Whenever the wearer of the hearing aid



system activates the user input neans the content of the external device
circular buffer is stored in the external device nenory neans and the

cont ent oWothe/digmpi ng aid circular buffer is stored i nPChHEPR@EaN633Q6 ai d
menory nmeans when the hearing aid receives the trigger signal fromthe
external device. Hereby the user can |og data and record 5sound for a
situation that has already occurred instead of trying to predict when a
difficult situation will arise where the user feels that the hearing aid
syst em per f OFieEMCEVaigHthsaseippevaeans he eenfegt oiae exigmahdevaer @fcuiaysuffer
embodi ment ot Flfin e LEmREAN |Gy Ahh PUAEEM e LHAERGHTRERLBinglal W L he user
to deactivate the continuous storing”of data in the circular burfers.

Her eby t he dieglir befferpis oesinne pavap atf mtheryh@adnswgheaithe hébbing wil ieteican be
significantly reduced in sound environments where it is unlikely that a

di fficult sffdtrageehpenplifionyhesaterng] deyigadicetys the yeer can st aulickgdment
coul d beg whep i i S| i t hone.
Ref er en?e i's R%\?\C/?r r?w\;%tgat?%n @%tgﬂa@%hgﬁ{%cﬁgﬁrﬁ %S?ﬁ%ﬁ@lﬁ%ﬁ %H%E%hel%%? ically a
f1 ow di agr atiffefultaitneidnodilf oise mdgg thg usdr fekds thaathd hsoinpchidngstdnor per f or mance

optim zation of a 15hearing aid system accor di to t ho nbodi ment of
Che. | nvent (BHOMIAG G Pt BiogstIn s THTHE A R uriahe GnORFRHY I HebiEe. and a
hearing ai Chefairih% hi%y§i¥ St i€ BbATSouPE LI B H: thé Dsc? 1685 N0atS HRR0ABRuS &lorinBP UL
means accommodaied in the external device are activated in order to

initiate redolathindghotiraladufidrss Haysbe thereghiccdexnpesspial pdevi efehahebring ai¢ ansmi t
a trigger signal tq the.hearing aid. In third step 203.a t.,of hearing
2 o varfaor o808 b DRk R Bl PGl et S a E PR The

trigger si giifficult!situgidnOrMlL 42is81 &P eXMdplt BEsUBGNOURd esatbnches BETl €b&Rded he
| ogged hearing aid variables are transmtted to the hearing aid fitting

system | n thpavepfer phthghgamngmaifl sytp spoguietheatiomd ng aid fitting systemis
used to play back the recorded audio sanple and to present visually, as a
functi on ofReferpeeld nownmpadentowig 4s alheadtildstiaesrhigh)y athematicillbd Bowekggords t o

t he recorded. audi o,25sanpl e erejn the visual. presentation and the play
back of 1 neota oy fRIRERLS ur LRELEL bRy FEYRHRPHIRS B hiAReREr The

inventiwe cigatihpaid §iefacdordingUsla itBsEahBIdiMBNOSf thdRvERggeth HaEak kg ai d
variables with an audio presentation of the correspondi ng recorded audio

sanpl e sol v&4 ahraripe aish anpopmgl deyégetandg hepenguidiftinapystean siprevidedidn 8ound
et SOTeT e 0 DBy Pl AOR g Py P0Gl B BB
2012/ 0487395244/ tbR01@6/r&@bBRS ofl B sound sample in the external device and to transmit a
trigger signal to the hearing aid. In a third step 203 a set of hearing aid variables are
20  logged in the hearing aid in response to receiving the trigger signal. In a fourth step 204
the recorded sound sample and the logged hearing aid variables are transmitted to the
hearing aid fitting system. In the fifth and final step 205 the hearing aid fitting system is
used to play back the recorded audio sample and to present visually, as a function of
elapsed time, how a selected hearing aid variable responds to the recorded audio

25  sample, wherein the visual presentation and the play back of the audio sample are

substantially synchronized in time.

The inventive combination of a visual presentation of the logged hearing aid variables
with an audio presentation of the corresponding recorded audio sample solves the
problem of presenting the audio sample (i.e. the sound environment) to the hearing aid

30 fitter in a manner that is both comprehensible and comprises sufficient details.



Hereby the hearing aid fitter is provided with a valuable tool that can
help the hearing aid fitter inprove the performance of the hearing aid

syst em t wougty/asf3dvne adj ust ment of the hearing aid set PCOEgP2010/063826

vari ation of the enbodiment of Fig. 4, tyo selected hearing aid variables
are Spresented visually in the same graph, as a function of elapsed tine.
In another variation of Fig. 4 one of the two selected hearing aid
variables is a statistical representation of the sound environnent that has

been recor dderebntherhsamngirig fhisi Rsovided withsprblable teeldhatgambelpithghesiiae
i able is.a.90 O . ' . . . .  ded
vari abl e 1 s8¢0, 16%\}33%5%%%ﬂf?rérrlﬂ%gp%et}l%%@ne%{i hgﬁ%ﬂéﬂg%ﬁ ltdﬁhe hdu it 9€

with further inpro conpre nd envi‘ronment the
heari ng ai dofub€hedniag aiceaided, because the sound environnment is presented
in an audi o-vi sual manner. According to the enbodinent of Fig. 1 an audio

sanpl e W t hindyaaiatiomof the th®olianaeoPFig2h), the s3Rceetends: dis viemided. 1t has
been found that an audio sanple with a duration in the range of 20 to 30

seconds pr edesnedyiyals shssame grMphoti Slanpiéanwicatansed ore. Wangthesvanpsiogesir e
to mnimze uj for. t [ [+ n n the
ot her hand PHAC g Ap SIS g AR BEEls e L A0 o

per f or mancetht Bewidghygofméee thdjhus besantcdlied iehd@atié Rgnple.dAs etdomplgsf such a
variation of the enmpbodi nent of Fig. 1, the audio sanple has duration of at
| east 10 setbffdsg aithianrbleds p A0 foBeceiles sufficient for allow ng the
hearing aid fitter to anal yze 20 how the hearing aid has responded to this
speci fi ¢ sodeigbegihcannend THisdistrsowdesheyh futher dvpiesed geads fohe hearing ai d
settings, | | ' i ! i rati nor e
than 1M nurs ey BE b SR R M R R B BR B "Rr

t he deri vedsodt@geatindizt fs@iedented dv eneudis-vahalthgnrdeear i ng ai d settings.
According to the enbodinent of Fig. 1 the audio sanple is recorded with a

sanpl i ng 254 QAURR €Ythe @ribBaRRME bNBigt © ah WRdib isﬁﬁﬁfletvhﬁl SRS @Al thbandwbdt h of
the hearing aid, rn accordance with the Nyquist-Shannon sanpling theorem
Accor di ng t4 ¥ sepysldiisaerded. Irhap been foadikaian nydigisamplerwiglbh deragipein ogged
wth a sanp r i b , en
Found that TReFar a0 oG SR S Ele Somp o b Jfna8
present gt i ofie \dedike t6 wiihingiz€ e nh@ARYreduiRtheh 80} tht ihedridgiaid kydah bh® o err i Ng
aid fitter to analyze how the hearing aid has responded. WO

2012/ 0487 39her/hape gheglesiks tppignprove as much as possible the hearing aid performance

through a fine adjustment of the hearing aid settings.

In a variation of the embodiment of Fig. 1, the audio sample has duration of at least 10
seconds, which is in most cases sufficient for allowing the hearing aid fitter to analyze

20 how the hearing aid has responded to this specific sound environment and to suggest
improvements of the hearing aid settings. It has also been found that audio samples
with duration of more than 1 minute do not add significantly to the quality of the

analysis and the derived suggestions for improvements of the hearing aid settings.

According to the embodiment of Fig. 1 the audio sample is recorded with a sampling
25  frequency corresponding to two times the spectral bandwidth of the hearing aid, in

accordance with the Nyquist—-Shannon sampling theorem.

According to the embodiment of Fig. 1 the hearing aid variables are logged with a
sample frequency in the range between 0.5 and 5 Hz. It has been found that this
relatively slow sampling can provide a graphical presentation with sufficient temporal

30  resolution to allow the hearing aid fitter to analyze how the hearing aid has responded



11 to the recorded audi o sanple and to suggest inprovenents of the hearing
aid settings for that type of sound environnent. In a variation of the
enbodi mrerwoah12i4g7391 a sanpling frequency in the range PpemmPenodtssacnd 25 Hz
is selected in order to ensure a graphigal presentation that is simlar to
that of a normal novie. In another variation of 5 the enbodiment of Fig. 1
the sanpling frequency is sel ected depending on the tenporal behavior of
the hearing aid variables to be | ogged. Hereby one hearing aid variable can
be sanpl ed fRithtregonded aedig spyple Gid 19 Brggesi dppraypmeats g drelsaripeaidisagings d
variabl e cap, e SAIRE 8l tchDisfuh&l kbl SPl LEBUEARY: offigan exanpl e
hearing aid vari es such as active hearing aid program ear | ng aid
classifier uippidp fieqaeneglinithe ragdetbeokeddf J0- a2 5aciskOoley in ogiget @ree a
whereas e.g. the various gain varjabl es t%pi cally will be sampled with a

rel ativel y HrHCY RFSFRAGCT habiisHAr trHist Ph BOIERY MOSiin &P L0k &2t He

| ogged hearipgmBbatnleAl bARLCP e UmBind FRARALY [alickRaldBer¥G dile Rirlp i L1 NG
syst em usi ng amvar |Iﬁeéty of %net}ﬁogglgtﬁ%t re %fsl vﬁe%l kﬁ%wn &F%ien t er art.
Accor di ng tlehbher ofthh bearergrdd ivaabiesad bEilapged. Hdrebylateahearieg tidansinbletcen
directly 15fromthe hearin id systemand.to the hearing aid fitting

yst em dur PGl EoE GHeavDX s Mg aenagieRg o dRar R peal bl GAPFat i on
of the met had &Rk AR REERIH ITRYudRyFAan Sxdrhifle Hadhodi®varidbds shépsm tted
to a device, that is connect ed tothe internet, and fromthere transmtted,
vi a t he i ntastinehearing aichprogesam.ihegring adclassifipgowpetasdvofumewonirebefif ef a¢ d
fitter. 20Quher JodhidCanlonse ande YL ALLONG Abicl Nk uSh et and
procedures WY 1O856% BV aEnt to" EnoS 8 SRII§* €W A 1tl%e‘/parat.y CEAP 1. A
hearing ai dwhlyst€miedRichshmnplife fieplchtyg ai d and an external device wherein
the hearing aid conprises hearing aid |ink neans for providing a wirel ess

link with the &&@éd‘%unﬁi%yﬁgﬁe,anﬁ% lioggecﬂiéiriﬂgﬁﬁr%riﬁﬁléé‘&mtfrérﬂﬁﬁ@éﬁ tbor

holding a first Shearing aid variabl e and hearing aid signal processing
means conf i thahedingond fitfingisystemgsiiger Yasigty efgnethodsibatfare sl wieH dnpwy veithdn

variable in response.to. a.trigger sigpal transmftt fromthe. exterpal

v co and Wian erernbe s RS et iR s e b G AP EERERR eans
for prow difignthehdhing hrRSs stehdadwh fitie ﬁe}aﬁn? il fitfg 8ystbm afiri@X4 eslval uslevi ce
acoustical -el ectrical input transducer 10for providing an electrical audio
si gnal , extépihte thebgareg aig ey Ine atsatios®f ihgunetiod embodiment according to Fig.

3 the data are first transmitted to a device, that is connected to the internet, and from

there transmitted, via the internet, to the hearing aid fitting system of the hearing aid

fitter.

20  Other modifications and variations of the structures and procedures will be evident to

those skilled in the art.



for holding a sanple of the electrical audio signal, user input neans and
external device signal processing neans configured for initiating the
recor di ngwof2otasmsbectri cal audi o signal sanple and for PCHiEPR@VIOnTF26¢ he
transm ssion of the trigger signal to the hearing aid in response to an
activation of the user input neans. 152. The hearing aid system accordi ng
to claiml1, wherein the external device conprises external device stanping
means confiqured to attach an external device stanping nunber to the

recor ded eIébﬁFW@al audi o signal sanple and to the trigger signa
transmtted to the hearing aid and wherein the hearing aid conprises
heari ng ai dl.stAalmpiing aesystemoemiprgingedhdaongnidaanid ankes e deeceahetevi ce

st anpi ng nunber to.the data |ogged in. response_.to regeiving. the.trigger

i gnal | compri STl e S aPRar g re ARG bR es sl kTG ai o
syst em accor diedexiénsll @ik, he@fing aid Whéh &iyindaAe cexfi Riretbfor H6Mirpen GRAPri ses an
external device circular buffer configured to hold data representing the

el ectrical audFwing ahyprighlecrsdheapng pidtshenabriosessie raraps eenfigured for
25acousti cal - ?Aiﬁ&?ﬂ%tﬁ%&ﬁg}ge W tﬂeg ﬁ&?ﬂé’%ﬁr baioﬁ]@ﬁ%g'ﬂ%%'r oﬁ‘éed[o GBI a0

hearing aid circu confirgure ol'd at least a co ve set
of the first haashingd aioth hakk@hlatdanct mfdewigdreint he ext ernal devi ce signal
processing neans is configured to record the electrical audi o _signal sanple

in the externile GérnelelenishoppPriteansteninl dpvrk ik ey fonrroyiting BoMafiesent i ng

t he audi o si : i q | .ayr: f to the
Lt ey nal devi ook SRR el A e e e B I B B0 96

13 t he hear i ndorgirdvidingrialelqeirome sslin gigmdaerseinsg! doyitfeingemery mans nonfigtral

| ogging of the first hearin id variable in the hearing aid menory neans
by tr anst er ri i g dAeBekf i Qo avdie sErrliseidi Al URadl o from
the hearing ajgyied §ighIProdeWih EmeaNtohloliRE rhaaltiaNfe flededBRaRE Yr ARANS. 54. A
nmet hod of fitting a hearing aid system conpri sing %he steps of: providing a

hearing aid fleririegl @yt sgnadnamplered fomgitiative dedrassmissiopof dierfijggerhear i ng

aid and an ethEglﬁgﬁatlo tlgeel\llela(r:l%g aid in response to an activation of the user input means.

15 2. The hearing aid system according to claim 1, wherein
the external device comprises external device stamping means configured to attach
an external device stamping number to the recorded electrical audio signal sample
and to the trigger signal transmitted to the hearing aid and wherein
the hearing aid comprises hearing aid stamping means configured to attach the

20 external device stamping number to the data logged in response to receiving the

trigger signal comprising the external device stamping number.

3. The hearing aid system according to claim 1 or 2, wherein
the external device comprises an external device circular buffer configured to hold
data representing the electrical audio signal picked up by the external device
25 acoustical-electrical input transducer,
the hearing aid comprises a hearing aid circular buffer configured to hold at least a
consecutive set of the first hearing aid variable and wherein
the external device signal processing means is configured to record the electrical
audio signal sample in the external device memory means by transferring the data
30 representing the audio signal sample from the external device circular buffer and to

the external device memory means and wherein



activating user input nmeans accommodated in the external device of the
hearing aid system 10recording an audio sanple in the external device in
response wo 20te#48m30i vati on of the user input nmeans, tramrEHEPRONGY6TI26 i gger
signal fromthe external device and to gzhearing aid of the hearing aid
systemin response to the activation of the user input neans, |ogging a
first hearing aid variable in the hearing aid in response to receiving the
15trigger signal fromthe external device, hereby providing a consecutive
set of the fi thethageng pidgignakipipgessaiginecans fssgeafzvict feyinitie ngging o dbgofiest f r om
t he external vice . g [ i DAY -
transmtting ?ﬁghﬁﬁﬁgggﬁﬁﬁ%@ng%F&% g?%%é?ﬁ#éﬁ&%gggpﬁé%gﬁ lﬁgPFable fromthe
hearing ai d 2Qamdciithetsheothbafiisibeaing did {iridbie Symttedhearing aldsdirgldr beffeear i ng
aid fitting systemto play back the audio sanple and to visually present,
as a functi on?28f tethg e aikenmoReMepist hearing aid variabl e, wherein the
vi sual presentation and the play back of the audio sanple are substantially
synchrori zetl iAnmethag of figme ativaripg eldad starconirgetthe 8Eei ¢h 4 conpri sing the
steps of: | oggi - i i.d varli e . i.n idin
response to r§%§%¥?%§%§%§g%$?§éé ?ﬁ%ﬁnﬁﬁﬁ%ﬁbﬁ%éﬁgignggﬁ&ﬁﬁgﬁg%, and
usi ng t he heahesithgaiidahd id éxagnslydsveom t o visual |y present, as a function of
el apsed tine, the second hearing aid variable together with the first

hearing aid vafiRENg Use3onE msaps tremerdated imeigrsxirgnalidgviga el disihsasing 3d

statistical repsggentation of the sound environnment. WO

2012/ 048739PCI17 EP2010/ 065326
10 recording an audio sample in the external device in response to the activation of the

user input means,
transmitting a trigger signal from the external device and to a hearing aid of the
hearing aid system in response to the activation of the user input means,
logging a first hearing aid variable in the hearing aid in response to receiving the
15 trigger signal from the external device, hereby providing a consecutive set of the
first hearing aid variable,
transmitting the audio sample from the external device and to the hearing aid fitting
system,
transmitting the consecutive set of the first hearing aid variable from the hearing aid
20 and to the hearing aid fitting system, and
using the hearing aid fitting system to play back the audio sample and to visually
present, as a function of elapsed time, the first hearing aid variable, wherein the
visual presentation and the play back of the audio sample are substantially

synchronized in time.

25 5. The method according to claim 4 comprising the steps of:
logging a second hearing aid variable in the hearing aid in response to receiving the
trigger signal from the external device, and
using the hearing aid fitting system to visually present, as a function of elapsed
time, the second hearing aid variable together with the first hearing aid variable,

30 wherein the second hearing aid variable is a statistical representation of the sound

environment.



14 6. The method according to claimb5, wherein the second hearing aid
variable is a 90 % percentile. 7. The nethod according to any one of the
claims 4 WO 26120@8PPpi si ng the steps of: attachi ng an ext echaiP2aewsi3ec

st anpi ng nunber to the recorded audi o sgyple, 5attaching the external

devi ce stanping nunber to the trigger signal, attaching the external device
stanpi ng nunber to the data | ogged in response to receiving the trigger
signal fromthe external device, and grouping the recorded audi o sanple and
t he | ogged @atlfemsgradmseodinedd C&hmtﬁhév%aeﬂla&lﬁéQCO@chéarm aid ggfighde HtaMbing
nunber. 108. The mmthod according to any one of the claims 4 to 7
conprising th sfeps'of: storing continuously data representing an

el ectrical audio si | pi.cked up b ext ernal .devi ce

Scousti cal - i dbg e erfierp anE att ofhe SIS 3 aFREpSTue et bl ar
buffer, attSdhid d10ex@&@nill deyRY Stahpidendrhbeg to HRatdNgeRddivahipphl e in a
hearing aid circular buffer, 15hereby providing a consecutive set of the

first hearingatipdunghe geicenal dpreecaitamping ngmppr ©fthe Biggediigiplan audi o sanpl e

B T L

fromthe exterdalvigieme ttgger kiguhlarom el &rerasldieteetdnd ext ernal device nmenory
means, 20and wherein the step of |og ing a first hearing aid variable in
response to r &RPiETHe f%@rqefiiaaé@rsa@i)%@ the 9geehdate lagethrabasgdon e conpri ses

transferring 59&*?§?§§ﬁ%4%¥ﬁ§§§&?@5§hgﬁﬁgirSt hearing aid variable fromthe

hearing aid circu n earing aid nenory neans. 25

10 8. The method according to any one of the claims 4 to 7 comprising the steps of:
storing continuously data representing an electrical audio signal picked up by an
external device acoustical-electrical input transducer in an external device circular
buffer,
storing continuously the first hearing aid variable in a hearing aid circular buffer,

15 hereby providing a consecutive set of the first hearing aid variable,
wherein the step of recording an audio sample in the external device in response to
the activation of the user input means comprises transferring the data representing
the audio signal sample from the external device circular buffer and to the external
device memory means,

20 and wherein the step of logging a first hearing aid variable in response to receiving
the trigger signal from the external device comprises transferring the consecutive
set of the first hearing aid variable from the hearing aid circular buffer and to the

hearing aid memory means.

25



