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METHOD FOR THE FI TTI NG OF A HEARI NG AID, A SYSTEM FOR
FI TTI NG A HEARI NG Al D AND A HEARI NG Al D The present

WO rweniizen relates to the field of hearing ai dBCT/DRe006/000535

invention, nore specifically,jrelates to a method for
the fitting of a hearing aid, to a systemfor fitting
a hearing aid and to a hearing aid. BACKGROUND OF THE

| NVENTI ON US- 4548082 provides a hearing aid and a host
METHOBFOR THLBAIHINGOSet HEAR INIAAD SA S STEM IR FIErING A
idJ t S em The host conmputer controls the
%WSﬁAb?@%r% a | oudspeaker. The host
corrputer di spl ays heari ng thr eshol d, nost confortable

L ?ﬂo 88 i veN@hn el EORTRE faR e P!azﬂﬂ%rbﬁ A a;I‘IhQ Yr?\)en%@r? Ghore

rmance characteristics ng al
¥Repibicaldy. celatee te a it fos the dittngokt mhdahieg aititd @systan éﬁ)ﬁttlng a

ey atQqr ent.er adjusted val ues of gains, and
lﬁ%gl g%ls andqﬂﬁg’?é? utes how the hearing aid yvoul d,
i f progranmed with the adj usted val ues, reposition the

BAQKEGTRQUNIQF BREENNVENIECOIN um on t he stationary
auditory area. The informational display shows the

B elsH RO Bt ent b iy hese SpORYEr Tl vRying sets of signals t
e hbadRthi@ifa ’tbrﬂzﬁ A stehehy ﬁ’c%sy EcmPter’ QJn'u%PsStPQ Enﬁésmnto? stored

and galns are al so out ut or operator eren
goEnduby abmssm_aberpﬂ‘b@ hdﬂ sompstysdiephafoiicating tltxegidldl gncmf a

f read out
Aol Koo IR BBmtorsble Bufgit veh andpestorgsum | n
dhefaegistiseofftheReHRME i P RN $naphingl cBn RQVWARRYSs 0?1t (ﬁf?&lﬁfedaudltory
practice to fit hearing aids in an interac

geRsTmoparser mex eigyadiised vdvesad gains gana the host mgm@u‘@r computes

t .an
0 Bt B SRR AT sl S B ann
mnvemtmﬂmmpeec&cspesﬁrmﬁ onfi @ssdnary afdiloheale e RSt &fal
aid. The user comments to the fitter about

Ch?lg%? %;‘i"épt Hapdiopy fish 3vitibe epetitionadcopeersatiapatispeech spectrum
BELREhE resﬁ&getcﬁﬁvegj. tlfxtdﬁ\'ste'aaa\lldtuﬁgcﬂusted values of various of limits and

gains are also output for operator reference.

4

DE-B4-10064210 provides a system for the testing of a hearing aid, wherein a fitting
computer can read out and display input levels and output levels of sound in respective

frequency bands.

It is nowadays a standard practice to fit hearing aids in an interactive session, the
hearing aid user wearing a hearing aid, while a fitter remotely programs it and plays
back sound to the user in order to provide him or her with an immediate acoustic
impression of the performance of the hearing aid. The user comments to the fitter about
his or her perceptions and about any perceived problems, and the fitter may then
suggest adaptations and fine tunings of the settings and may program them into the

hearing and again play back sound samples for letting the user try the adapted settings.



suggest adaptations and fine tunings of the settings
and may programtheminto the hearing and agai n pl ay
whamk/1s08md sanples for letting the user try tPEI/DK2006/000535
adapted settings. Traditionally hearing aids have been
fitted to the hearing | oss of the user using playbacks
of standardi zed recordi ngs of sound. These recordi ngs
fﬂef | ect t\ﬁgi cal .sound envjronnents, such as street
grduionally pearing sidsshavg bgenyfiied todhe heagighesstah dhsauser using
PRGBIHE BOstad dAsdibsPlecGAThes oY sQUAY. ’ﬁhés@: ¢ %?x%ing%teh'eE{Q%i@ﬂdsound
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suppression, adaptive noise reduction
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re-recorde anpl es of. loyd and soft  signals are )
RAGRERCSher AROER VirinS Hoespiirng e BBt fesabicksuppression,
&laptivyidisadeyctidhedpe. ogr anmed for ready presentation to
the fitter during the fitting session. This
gr esentati on may sinply be of the statistical
§ Sherlpngrter stasistied) distrfpiions phhapre-resetded samplehef loud and soft
i f. : tisti.cal distribution of
FRERCRE Thooh e AR Th Bslif Dbl whrthe
preprogragnmae dfob eyl podsehthgon IHE figboNaingand fitthe Siide This
setti ngs of the fhearl ng aid. The ,gr esentation of the
REsenfalipp @y sypelyhenithosiatisticahdisteipetian qftthe inpyt sieead dtself, or the
ot Cdor i _ C . . : .
AR FAPRS R0 o) LSRR AL ol L P e
Rrddysed by dre ndagihg alibbased)oe Steanput Blpaakaridsthé otivest setéings of the
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RAECRETRIN for juligMyl What ithéeeatih B did MEAREIVERL fof gl dance in the

event further adaptation might be requested.

There is however a desire from the users of hearing aids to have the fitting performed
on actual sound recordings from the environments in which they find themselves, e.g.
actual recordings from their workplace or other places of interest to the user. Such
recordings are commonly referred to as “life sounds”. By fitting the hearing aid to the
user using sounds from the actual environment, the performance of the hearing aid may
be better adapted to those particular environments that are important to the user, as

compared to a fitting using standardized sounds.
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actual recordings fromtheir workplace or other places
of interest to the user. Such recordings are comonly

wo edoentza’to as "life sounds". By fitting the PEEDK2@6/000535

aid to the user using sounds gromthe actua

envi ronnent, the performance of the hearing aid may be

better adapted to those particul ar environnents that
as co red to a fittin

R s LR RE hAEP LS s st R Bl e n SR A izetics et hp Biter with

SO Peblenthivhéh BfiRg MY hatiapday di zed, presents the
fitter with new probl ems when f|tt| ng the hearing aid.

gne such problemis that the statistical distribution
e $4d PfPlPlf:@ 15 gk thestatistiepd idjskdhugion of thet ‘Giie soundst istuntikely to

[ ons t hat
BB PR Ry Sl FaP DU R So 1raPiseannot be used.
Muféavet, @s thendbis ranﬂnﬁﬁﬂltef eunstid 6o BfeWotidsi fth affednt dlStI‘lbllthl’lS it is
|str|but| i s al npst inpossible for the fit
Bloéfdmoa%@ prtéF fERE® S0 Wy GroRrience agiahow blmdlsmbutson is in

arfy pBYfi8 PRSI dils thn'éﬂy ngd Bbw St \ggﬁl}h be “’i’(ﬂ? {égﬁ@d o‘il the ﬁla?{ Quring

répresent’ed on |sp ring I 'ng.
fpﬁﬂ@m em stens fromthe fact t hat nodern hear| ng ai ds
i ncl ude automated functions, i.e. functions that are

t he sel f, .such as daptive
AL SR NPLEAN, Bl Allbienh RSl A ATTRLYE
fadeypins)iee. figictiond B4t ativat&IBEGE heHIRNEE IFRdE, SM@H 4s2RlaBtive
% gnal _gain or conpression, etc. Wth sounds ot her

FegHORakEy. el aptivaferdback supprrssion. adagti vronoissheilentiont spettte

Jn'hﬁﬁc%fnehw\érfalﬂfe s@éﬁaﬁ’ QBB%? &?xﬁféts Xr? " g Q’?{gllé ?@usqdlg gg‘;ef gmgg Fhe

final output?
mndarmmaumimymlmt obvibud foehdBaér Hogy @ik duthpsed ﬁa?fﬁ'ﬁé functions
e

|ﬁ§ ih A further problemin relation to |
1PHUASE g@a}%ﬁ?ui k& Rihdfterdhers dnplasy ef wanspaicaesin what the
Heafihé &idlRBs tdtht upgigﬁﬁsreduct' on or speech

enhancenent syst Is that a transient or short-term

change of the spectral di stribution may cause changes

A furthige prolem roséation 4o Sregranparertos .of ke nromated baéapti@e functions,
distribution may alter the

he spec
RERRRst PuhERoBREHE R b tef hier steriins fggamansient o
shbattertn SRupe ofthe @p@tlﬂl Hi8RibLfi SFHAY ¢YusBRHafeel '119[?1 W}ﬂose
| evel , nmakes inaudi bl e sounds at frequencies c
Sy${gms ppga@eh)c@amcular a change in the spectral distribution may alter the
masking relations between the sounds, i.e. the fact that a sound with a given frequency
and a high sound level, makes inaudible sounds at frequencies close to that frequency

but having lower sound levels.
SUMMARY OF THE INVENTION

It is the object to overcome the above problem with the transparency, in particular

when fitting a hearing aid using life sounds.

According to a first aspect of the invention this object is achieved by the method

according to claim 1.
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but having | ower sound | evels. SUMVARY OF THE
INVENTION It is the object to overcone the above

w@e@bhetw th the transparency, in particul ar REDK2006/000535

fitting a hearing aid using | kfe sounds. According to
a first aspect of the invention this object is
achi eved by the nethod according to claim1l. By

A R A A R
pephiesieepbéftiont i ftick idllowedad hawed i oAS§&SEe 8dal sound

consider the actual sound signal, in turn putting him

Pigngl, Bumeputibegshim B basier positddmipr yuvzing Weat ghfa]naamgg aidddoes by
1 kS i IJiti-es. Lt .thus . becqnes

ROERoRkl [Ripl PR RelePids PobiiBRise i e detetp the actua

somddneinoimenstang sich thensectindsiBms@iem ik &Sy feMBYkdstitfing the

his daily |ife. By restarting the statistical analysis™

?tfltlsit@g]pq’“éWé’f‘WE’é Prgvented|thpt @id ‘gﬁta’rrémfﬁ%@élﬁg ihecpigrtad owtipyebulting
Ikt 1 f - t .. caul d falsgi

R PRk S Ty MRl RE o M Gl e

infidrovattan poseged setht ditet.0 the fitter. According to a

second aspect of the invention the object is achieved
a tem accor di o.clai.m12. According to a

Do PRI ERAEH Wi PrbEHTeBOn e blspeBachisvestihy bovseem

axyomiideRrdlaigh B3.d according to claim15. According to a

first preferred enbodi nent, the results of said

tatistical analysis is displayed as an upper and
g&%ﬁhn&é‘bﬁ thiggtrsPE¢tpf therigyensian dhesebjeas asachinved by edweriny aid

PR s VIS onvenient for the fitter, as these_
%@2%%%%3653§hfﬁﬁn be presented as further information

in an otherw se conventional representation relating
Aecording teafirs grefemied dnbmtitemgtheeesultpoeiad s@dstical analysis is

odi,nent, the statistical .analysis . is perforned
‘gg?ﬁﬂeﬁl&é &Bﬁlyp%fa%@dow 8§D _gmﬂ' fog sajdl @hﬁﬁ%t oan#Fegeangy band.
THiS Bl caiv&@fiedtHSr the $iiet, ab teSORLHIRUARY tén %?g)?efsggte? as further
accordingly. This allows the fitter to ow the
igEyEpbphEmn Ghemhiee conatitionaloapressmdticni rslativg to the hearing aid.
towards a nore or |less steady state representing the

A&%Qdiﬁg {3 5}e?éﬁe%ltén%§0dglgént, the statistical analysis is performed continuously

based on said modified signal, and said display of the result is continuously updated
accordingly. This allows the fitter to follow the development of the statistical analysis
over time towards a more or less steady state representing the long term statistics for

the specific sound environments used during the fitting.

According to a further preferred embodiment, the statistical analysis is based on a
percentile estimator, and said upper and lower magnitude limits are based on respective
upper and lower percentiles. A percentile estimator is comparatively easy to implement,
be it in the fitting software or in the hearing aid, yet is yields results useful to the fitter.
Some existing hearing aids already have a built-in percentile estimator, which can then
be used, provided that the hearing aid is modified, e.g. suitably reprogrammed, so that
it can communicate the results, or parameters corresponding to the results, of the

statistical analysis back to the hearing aid.
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t he specific sound environnents used during the
fitting. According to a further preferred enbodi nent,

wao b@7814a87 sti cal analysis is based on a per ceneCT/BK2006/000535

estimator, and said upper andslower magnitude limts
are based on respective upper and | ower percentiles. A
percenti le estimator is conparatively easy to

in the fitting software or in

b i
ﬁs”gqrﬁ”‘é rt]é Ve, aeﬁslé‘ﬁleli ThedmeRS the SHPHPeTBAiln is the St(}% percentﬂe
Ekﬁérf‘ehee PRMRo&H 'tl'ﬁt g leﬁngieﬂE ﬁéﬂ? rt%hft?ﬁﬁu Fﬁf?t\’e% Elkewge it has

I't-1n percentile estinmator can t
bﬁ!ﬁn\fD@iEUthamuselfllie/ahEafor thg lawat pes:ent)m if thed, 0% percentile.
suitably reprogranned, so that it can connunicate t he

t . ondi n 0 ,the resul
BEe bRy SFvBRr BEF S e fRIRERTE BB nedenRi o i invention,
fie@tafichal ehdlgsié B péeforred for b hEMbENOREJRALy bdnlas, dﬁﬁﬁﬁé upper and
ercentile is the 90% percentil e. Experlence has shown

magpisudedinyéds gre dlispiayed af eAntinBeus QUsVEsas atfhlectfolntqf éhte

e RS Srklng R AR s vHEE Boalbrty Rl i chiflavists
¢antinhews queefsdacibrtes nodcogitiornds thbee deidaplly dednfedi ng

to the invention, the statistical analysis is
and the

erformed for a nunber of frequency, bands,
Beraring iyl PriieERg embediment 1 Saistanlasyad pgformed using
£ Qﬂﬁ‘ﬂ-ﬂéﬁﬁ %uﬁé&r YARFGH. Thé UACS ORstFHoukiBRurhdFHER %Xsy to implement
Maki ng the analysis with a high frequency resol uti on

aopllgivs plllfé@mnrgwmmf idinptaysngetbe steisticatinforatios ta the fitter as
of t ves, by the fitter. According
{égﬁﬁgﬁ E@%?%ﬁ %1 #%%dlnent the statistical

anal ysis is perforned using a short term Fourier

Acaundihg taryet Binothds prefirred chtptlinaw tedtatistiodl Hhelysis i Spfted in
{h% i mpl enent and allows different ways of displaying

deainggid ihinls 1 RRgicsr Poiflventagni the heasingaid @@aﬁ]@aywlready
ﬁ@m%&ﬁuﬁgﬁgng%glﬁfgé&h tors. According to yet another
erre

pre Iment the statistical analysis is
performed in the hearing aid. This is in particular of
éhmaaﬂi\@@eof doursee theestatisticp! analysisisqferfarmypm aaﬁmagdysmputer

ncor. ent i mator. Alternativ
%O&B?Cégdo ot e ﬁﬁagﬁmg may by eFTSPHRY &t i Ping aic
ddeb hbﬂﬂc&?ﬂﬁ'@g Bk FAIMNALH BEbVid thy @eﬁ%rs'tarﬂigtl@dl gestig | 'erb,g if the
fittin his may be necessary if hearing al d
fitter w1shes touse a fast Fourier transform rather than a built-in percentile estimator

facility.

Moreover, according to a different preferred embodiment both the modifying of said
signal according to a desired scheme, and the performing of the statistical analysis on
the magnitude of the modified signal are performed in a fitting computer using a
computer model of the hearing aid. This may allow the fitter to simulate the fitting of a

hearing aid, without having the actual hearing aid present.
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 different embodiments,
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does not incorporate the facilities to provide the
desired statistical results, e.g. if the fitter w shes

wo e0a8 €737 f ast Fourier transformrather than aP®GUDKR606000535

percentile estimator facilityg Mreover, according to

a different preferred enbodi mrent both the nodifying of

sai d signal according to a desired schenme, and the
erformng.of.the sta is i cal. anal.ysis on the

RE TPt € oisBla S Stedibh Soduft o viges asmects a

With ikt dg p&ARE ot th@%\l%ﬂ 8n.
aid. Ths ggy al l ow t hte1 flgﬁggi;&nt?%y’g? ﬁﬁfag{? ﬁegst S#E&[ﬂ s wil

b reganded ps HystEative ininptvovandod enpstrivtivednle ddawangsng
aid present. BRI EF DESCRI PTION OF THE DRAW NGS By way

Ao, XAHNR o sy OEbE aSRONRE A ISOLLLRED ofy Pr el er red

odi nent o i Vet #%alized, the
i nvention is capable of other different :
Bighd di illesitagsathel disphy of verabuldelf #hd Satiticalcapiablk @eMbrmed during
nodi flt?la 1.0n in various, obvious aspects all wthout
depart g‘tfqgom the invention. Accordingly, the
drawi ngs and descriptions will be regarded as

Fik 31stiflagtiae dnrhltea{aﬁw@ dRpHy P theAssdiRDE Eﬁecsttét}éﬁﬁal'aﬂal'yﬁ‘é‘
dr awi ngs: !Qf?ﬂ 1 shows a system used durin

fittirkgriormed dedng the figing, Fig. 2 |IIustrates t he
dISp| ay of the results of the statistical anal yS|s

ol
tr{_\ ?ﬁgtﬁg{/agéé c# tﬂ% a@ﬁg@él@% al la%glaall the sftat{sﬂggl altyF1§ tai:q,%@mg to
anal ysthsnpentﬁcm‘mdi during the fi tt| ng; Fig. 4

illustrates a three-dinensional display of the
and

S ag jng to the jnvention;
Fé?? 5 lPﬁT%%t%tgf%éilla‘eleﬂlﬁ?r@igﬁP $Ro W8I thepupytdyvel ipson tirge in
t he owhpwtredi@vel bAUer tine in each frequency band.
DETAI LED DE CRIPTION Referring first to Fig. 1, there
i S _shown system according to the invention. The

%@gtﬁgrﬁ]% PSJBEF@ conputer 1 with display 4, a cable

connecti on and a hearing aid 2. Oten
Referring first to Fig. 1, there is shown a system according to the invention. The system

comprises a computer 1 with display 4, a cable connection 3 and a hearing aid 2. Often
two hearing aids 2 are fitted at the same time, but for the sake of illustration one is
thought to suffice. The hearing aid 2 is connected to an appropriate interface in the
computer 1 via the cable 3, allowing signals to be communicated to and from the
hearing aid 2 during the fitting procedure. The computer display 4, such as a screen,
provides graphical information 5 about the hearing aid 2 to the fitter during the fitting
procedure, as provided by fitting software running on the computer 2. Fi gs. 2 and 3 are

examples of such graphical information 5.

During a fitting session, the hearing aid is connected to the computer, the fitter operates
the computer, and the intended hearing aid user wears the hearing aid. The fitter may
launch various sub-sections of the fitting session, may enter program parameters into
the hearing aid and may play sound samples to the user for providing him or her with

an immediate impression of the acoustic performance of the hearing aid. The sound
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two hearing aids 2 are fitted at the sanme tinme, but
for the sake of illustration one is thought to

w@edo7iieE37 The hearing aid 2 is connected to anPCT/DK2006/000535

appropriate interface in the gonputer 1 via the cable
3, allowing signals to be comunicated to and fromthe
hearing aid 2 during the fitting procedure. The

reen, provides

conmput er gi sgl aM, sucf%éﬁsw? S

£ 104Y OF REgThaY SRS do8UESPEHET REtey mpvdiedlayeddythe
hdakin8 fai el fMtlrdubR fdeldlrs MR i ' i
B e B S 3 AP YIE Eorbetion 310
Hadeging adewberpingbe mpusugiel irfagiho thelinpuifsialerd theoproBessor.
During a fitting session, the hearing aid is connected

{ t he,. f.i [._operate he conputer, and
b 2 B SRRH Rlorarh Wil b QueRBT P8 4105 B8 P Sh g Oltput
sttwad okt e hemying #idme BB WRnigAbis ottt ® SedrtifR FoRl tht B the curve 6
fitting session, enter program paraneters into th

] S nmay TET ¢ e
Hastratergthe idiscamiprhiigesholdyiosiba meersd iy kearing aidid Ifithes limisrs

e ' r i ' hat e i npression,. of
OSSP PR RS 1 o o
seupdsaithe esrvatyis the hphayetrdsjioldganthe akereoflthubispiaghal 2. If the

or the b | ayed. by.the hearing aid itself _

%‘1’1‘?@ 85%“?%%’6# tﬁa R%ﬁynglaé‘% 1S t@i?% bus t@gseﬁ&, the; ugex granetdsepit.
: ; ; e nout

e oo il shit R0 RSALfd: M PEFEMPLIRMCI -

2 illustrates a diagramwith the frequency in hertz
Hheorignal peocassing ingpodentidigitelhearing eidd 2fis oomiallly pedfarmerdyin a

e N Lnate. . Starting.fr t he. t.

T8 BB RP el BL IR S SimbPd Plaobivet s Pyrated
ditvenussell frofuenbe biei| ¢a08 rédréberdied by o dblsmh BMEdchi ®lumn 8
exceeded by the sound output fromthe hearing aid 2
TERESLLe ARMEiyY sopndaupytde el Homeihe hegringnid %h@ agiivene

' i F - I hearin
e A T B T st e ot S b 1R S5 hamge
dogtiowallydepending e tedspudeutpsideval ameah rbgaetive freqieBSEband.

s are static and do, hange duringtheqfitting

urv ot |
P‘bec@a%?r%l?na%én@i ety FPit wsktha gourKl Igved ey fycgpatiang, the mput
I typsaflly d8meribifig AL ' ki
T R S et T S i s R
depignateitle inpxigum sauad leletsfona sharhinfteresjustimye, barwdfew seacis.
represented by a colum 8. Each colum 8 represents

I& %?c}]qugg{%&gt%eymgr% lfﬂf%n%ﬁﬁo%u&bohte the lcu;rgr%rgemgngn%% rof ﬂ% haeiagn g aid

2, the columns 8 may be subdivided in visually distinguishable parts 8a, 8b. In Fig. 2

the lower, light gray part 8a represents the unprocessed input signal to the hearing aid
2. The upper darker gray part 8b represents the insertion gain added to the input signal
by the hearing aid 2. Thus, the combined parts 8a, 8b for each column represent the
output signal. During fitting, the fitter modifies the insertion gains represented by the
columns 8b in each channel to adapt the hearing aid 2 to the actua] hearing loss of the
user. For different listening situations different schemes for the modification of the

input signal may be devised.
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frequency band. This is a dynam c representati on and
t he hei ght of the colums change continually dependi ng

woeriorhe73pund out put | evel in each respective PCEDKRIW6H00535

band. Since these changes nmaygbe very rapid and the
sound | evel very fluctuating, the input signa
typically conprising a sequence of sounds, a nunber of

RETSS RIS P S SRR S b ERERU G oV B e
REFS1 hoveld fam}dgodmwa bRt @Wéhé&ﬁngm d§é§% Gl sﬁ%‘[&ﬁ in addition
he co 8 y be

performance of the hearing aid 2, ums
QihelpppiBention, irtespestive oftthe fach gt dteatignel sarryingand Blespective of

L T S

upper darker gray part 8b represents the insertion

Bas howeleke dndyondt Ive thaqasd, vitieg Moh-skindildezcl @86 dRGréhsdd2 -
Thus, the conbined parts 8a, 8b for each col um

] t, th t pyt  Si | .. During fitti , the
S i SR 0 i,
LTS A LB i ey A PR

4id 2tveiHidegn $¢rmsaf iaciveatidi bf artemateddimentiess.f or t he
nodi fi cation of the input signal nmay be devi sed. As

R0 R AP e PRSIl e Rehd e e
duaput Isigngh GeefedbB thfs ivbdie ih ReuRBRE bMe@ictc 2bARB ST I¥er of

nal in addition to the anplification, 1rrespective

fEaUE Ry YREE easnol Op dhesiagigas thesnwmbayiof ghamagls in the hearing aid 2,
' tel ' t. dden|
e ey THLORRL g S el B AR e

fittey, engtin e fiohm of aseves Whdn ramessitiap dppetiang dowwauigss, ar e
used..\ée;{he i nventor has discovered that performng a
TEYPAEY

Y-cal analysis of the input signal, and
di splaying the results thereof may aid the fitter in

THASIab@aed Babydiient e sta8IcalShaM <k i phd {311{1}%&1123}) DpdE&dife

of activation of automated functions. T
esimniosta. g &8 disalosgdinsUS-A\-Hei 281 nipdorporatddehenaiy by trefeieenod.
the nodified signal, i.e. the output signal.

S S0 ol ol s PR b e PG 2 o e
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og the éygp y idgwf:ehgnTr,gpgg]éﬁp@ gf p@agpisrs originating from the hearing aid is

as such well known, and the skilled person will know to use an appropriate protocol
such as the Digital Screwdriver (DSD) protocol developed by Etymotic Research Inc.,
which allows register values to be read from a hearing aid. Also, such transmission is

disclosed in US-A-4989251, incorporated herein by reference.

Preferably, the upper limit curve 10 represents the 90 % percentile of the statistical
analysis and the Jower limit curve represents the 10 % percentile. These percentile
values are calculated continuously by the hearing aid 2 and the corresponding
parameters are sent back to the computer 1 to update the curves 10 and 11 on the

display.
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fitter, e.g. in the formof curves 10, 11 representing
upper and lower limts, respectively. In the

w0 kdoas127at ed enbodi ment the statistical anal ysPGI/DK2006/000535

preformed by a percentile estpmator, e.g. as disclosed
in US-A-5687241, incorporated herein by reference. In
one enbodi nent the statistical analysis is perforned

in the hearin id 2 and the results are transmtted
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I n anot her enbodi nent the statistical analysis is not
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Fig. 4 shows a three-dimensional representation of the results of the statistical analysis,
as performed in the hearing aid 2 or in a fitting computer 1 connected to the hearing aid
2 during the fitting. Like Fig. 2 and Fig. 3, Fig. 4 has the frequency along the x-axis
(the abscissa) and the output level along the y-axis (the ordinate). However, further to

these it has the statistical percentage along the z-axis (the third axis).

This then allows not only the representation of the curves corresponding to given
percentiles as in Fig. 2 and Fig. 3, but also a representation of the actual distribution
within these limits. Thus, for each frequency band, a plane parallel to the one spanned
by the ordinate and the z- axis, represents a respective histogram of the statistical

analysis. In other words, one could say that the area where the histograms raise above
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nore information to the fitter, a three-di nensi onal
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t wo- di nensi onal graphic repregentation used in Fig. 2

and 3. Fig. 3 essentially differs only fromfig. 2 on

one point. For better visibility the area 12 between

wo curves 10 and 11 has been filled in with
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20  Finally, the skilled person will appreciate that within the scope of the claims numerous
modifications and adaptations of the method, system and hearing aid according to the
invention, are possible. As an example the cable 3 could be substituted by a wireless

connection.
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appropriate upper and lower limt statistical curves
10 and 11 displayed in the plane spanned by the

wab®eilssyar and the third axis. Mreover, this PCTI/DK2006/000535

representation al one woul d giive the fitter an

i npression of short term changes in the spectra
distribution of the signals, so as to allow himto
better assess what the hearing aid does in terns of
GuAbviSt ed functions relating to e.g. speech
enhancenent and noi se suppression. Though the above
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| fi ed signal, adjusting the setting of at |east one
of said paraneters, performng a statistical analysis
of the nmagnitude of the nodified signal or of the
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statistic
ao‘f%é‘?lé%"s&?qsﬁ% oR prid madifigghsignahar e tsliagutsignal, and said display
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statistical ar?a ySi gidpgﬂte he nmet hod according to claim

1, wherein the results of said statistical analysis is
4. The method according to one of claims 2 or 3, wherein the statistical analysis is

based on a percentile estimator, and where said upper and lower magnitude limits

are based on respective upper and lower percentiles.

5. The method according to claim 4, wherein the upper percentile is the 90%

percentile.

6. The method according to claim 4, wherein the lower percentile is the 10%

percentile.

7. The method according to any one of the preceding claims, wherein the statistical

analysis is performed for a number of frequency bands, and the upper and lower

magnitude limits are displayed as continuous curves as a function of the frequency.
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anal ysis is perfornmed continugusly based on said

nodi fied signal or on the input signal, and said

di splay of the result is continuously updated. 4. The
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t he Jhearg\;a‘alng ai d having nmeans for r e?:lg}? Vi ng agn y
on the magnitude of the modified signal or of the input signal in at least one
frequency band, which statistical analysis is reset in the event a parameter is
adjusted during the fitting, and means for displaying a graphic representation of the

results of the statistical analysis.

13. The system according to claim 12, wherein the means for performing the statistical

analysis is incorporated in the hearing aid.

14. The system according to claim 13, wherein the means for performing the statistical

analysis is incorporated in a fitting computer connected to the hearing aid.

15. A hearing aid having means for receiving a signal representing a sequence of
sounds recorded in a user environment, means for processing said signal according
to a scheme defined by preselected parameters so as to provide a processed signal,
means for adjusting at least one of said parameters, means for performing a

statistical analysis on the magnitude of the processed signal or of the input signal in



i nput signal representing a sequence of sounds
recorded in a user environnent, and neans for
woreai7flyd7ey sai d i nput signal according to a sScPENBK2006/000535
defined by presel ected paraneiers so as to provide a
nodi fied signal, the system conprising neans for
adjusting at | east one of said paraneters, neans for
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anal ysis is incorporated in the hearing aid. 14. The
system according to claim13, wherein the nmeans for
performng the statistical analysis is incorporated in
a fitting conputer connected to the hearing aid. 15. A
heari ng aid having means for receiving a signha
representing a sequence of sounds recorded in a user
envi ronnment, means for processing said signa

according to a schene defined by presel ected
paranmeters so as to provide a processed signal, neans
for adjusting at |east one of said paraneters, neans
for performng a statistical analysis on the magnitude
of the processed signal or of the input signal inat

| east one frequency band, which statistical analysis
is reset when a paraneter is adjusted during the
fitting, and nmeans for communicating the results of
said statistical analysis to a display neans for the
di splay of a graphic representation of the results of
the statistical analysis.



