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WO 2007/ 112737PCT/ DK2006/ 000535 METHOD FOR THE
FI TTI NG OF A BEARI NG AID, A SYSTEM FOR FI TTI NG A
HEARI NG Al D AND A BEARING AID The present -invention

wheb@lgsst 0 the field of hearing aids. The i PCEMK2006/000535

nore specifically, relates te a nmethod for the

fitting of a hearing aid, to a systemfor fitting a 5

hearing aid and to a hearing aid. BACKGROUND OF THE

I NVENTI ON US- 4548082 provides a hearing aid and a

DAESTHODFOR EHE M TEE O E/A G AN ATD sA §YSITEM BORIBTTING A
i g yst.em The host conputer

2@%??@ﬁégbﬁ£@@ﬁ3g§ﬁ%ﬁhgﬁ ored sounds by a

| oudspeaker. The host conmputer displays hearing -

tine peRelt vt rells¢o the Gicidadiiheard putkie The lnewetlon, more

unconf ortabl e | oudness | evel,, apd performnce .

EPreitiatigrpiates ka2 Brthef forffefiiiing ot rariae gd. Tedjyptag for fitting 2

GeAME 5@l 0P lhesMREEMN ONto the auditory area). The
operator may enter adjusted values of gains, and the

host conputer conputes how the hearing aid would, if
5?58@53%@@“%&%%H$£Egggﬁﬁgwﬁd val ues, reposition the
conversational speech spectrumon the stationary
Ai343082 plofRles 4 ﬁ&n"nﬁ brraxabingadlompbrefiics BhRYyisH Sboftsials to

auditory area with the repositioned conversationa

Shswarns fd & # il chdani Ty hasteoreaisbprdrols the egssion of stored

/g\stgﬂﬁ'bgq mmg%émle%yéﬁo%ﬁco\ﬁ?da@%gfayyﬁaﬁagausa‘hoiai, Bk
an galrns ar al so output f or oper ator ef erence.
pEmfitabR06uReS Ipredwinderslonaldly dnudnesk davel, hed pasfrinaereof a

RSB  rah Be  Ah FHTRShaf 0h , fton
lateay. Chp epérhioemaf ehteegijendyaben dbgaitst andsthe bow daysuter computes -

tandard practice to fit heari, ai ds i n .
DAY dheanearige A0, ﬁff) PIPFAMS Mﬂﬁgh%? “%5%3;‘{3?%&?1?%5103 the
RedVekAlom Sheedigebindn bh tHeQtatiofiFD bediiorp it B Enfof maitial

pl ays back sound to the user in order to provide him

displagsheis the apditorneas Hith thederpstticaed epsvesaiomal peechrpgectrum
i NRAMRA afid ShadlBRdYIREs SAIRBEM 6 infts and

?}E{aﬁﬁ%ﬁ?&@%‘f;g@%ﬁﬂ%@h& "Llilsorzl er apjercepti osns and about >

anips prerabwiontpat fir obéretes refeaerdet he fitter may then

suggest adaptations and fine tunings of the settings

BIPRS00, SO e

adapttedcagetddi augsnd 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.
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VD 2007/ 112737PCT/ DK2006/ 000535 2 Traditionally
hearing aids have been fitted to the hearing | oss of
.the user using playbacks of standardized recordi ngs

wol206@4dy These recordings reflect typical sErmmeK2006/000535

envi ronments, such as street ;,noise, party noise,
di al ogue, etc. Using these recordings the user can
try out different settings and comrent to the fitter,
who can_then adapt the 5 paraneters according to .
whirdiHonalx hpaing #i¢s have beraditier & the hpwrined 8t $he vser wilmgt o
12%hAs OF Bign PGk PREFHIRLECHIRE MR 1B8br&iREs fefl€ct typical sound
earing | oss of the user, in various situations. )
Aayiaeroests suohian gtrest deiserpyrty neibey dislapmo.cta Uspizdhgsa msorsings
r
e e o B e s g o e D A A Pl M Mt the
gacimotdrs ideeskngioogrianthe hedring adehodifics inputssosmts, @fas to provide

paraneter.s, which can.b rogr 0 _and tuned by .

RS ORThstple cpinEmisRar & Gisrairat  [Fopeh du itpr gifatons
schenes are anplification in specific frequency 7
hedvdsiced Weiniiy didgmey insivge sdveral progradisidr eclentes ampnyg which the
transducers in qQrder to provide various degrees of .
FGeR FRARSF PRRPRonE SRS TSP SV ROmaRI 5 i Gn gpigtion
reaetSitthéAB pRigfamBeih @M By b 8tH¥ pirdikftd, G@lch can be programmed
di stributions of the pre-recorded sanples of |oud and

s funed by geditier Frasampsigmprosgramitle £ FrReCHvE PehsMeREENg

RS gbatdh iR i A LghiRh £ PeHa T difrfent i

re g&b%%oéégk‘mﬁégﬁﬁ% gmiy%ﬁeah%?%vtbegr O%ri_sg%{ﬁ_he Ti ttie%mput_
Jeassruoers imrider tprpesad variovhdageags of diptofiomadity fleadheck suppression,
statistical distribution of the input signal itself,
5&5¥H§nﬁ§§§%%g§¥1%% may be of the statistica

di stribution of the output signal, which would be

protie bag-tiyn stitsting alistntytiandofishe pa-resordadesainplss tf ©ig mad soft

dth . [ f 20..h ' i Th
el R B S S 0 o3P BR PPy L1
toieprbdritherd f@ rasBassemntorConsd tissr datiggeile ity sefsiehg Thig

what the hearing aid should do.and for guidance in
RS MR R Doy bt %?Wsaﬁﬁmsgﬂ%uﬂ% "Fg‘ﬁlﬁ%ﬁﬁ ggnal itself, or the

Th&E R atich DAYEY 6 the std@siichitidiamRoh e thesRtut Gnd 8AKiLINGould be
aids to have the fitting perforned on actual sound

rsedee biie beasing A basad P Bisinnve Signa apfh ferpuirplypetfipgipf the
tﬂ%ﬁﬁ%@h i G%he P?esgﬁta h@htisHEA X it ion faﬂ@@%ﬂlg @ltbr to assess and
Wor ace or other places of Interest to the user.

Soedidar eigonld Frgedgingwbarthobdaing silshewd do endifor ghidénse in the
sounds®,. By fitting the hearing aid to the user using
segﬁnﬁg%rﬂﬁ %&(n%p SR I&ta © TRV F’%’nmsnt , the performance

of the hearing aid may '

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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be better adapted to those particular environnents
that are inportant to the user, as conpared to a
fitting using standardi zed sounds. 3 However, the
use of |ife sounds, which are_not standardized,
presents the fitter wth nem;ﬁroblens when fitting
the hearing aid. One such problemis that the
statistical distribution of the "life sounds" is

g{rg)g&lte{\(rgé }Ead.}se n?{sl? 91 gf:{]%cthh e%gtgt%_ rclgtﬁrézggmgrgﬁﬁgtth%gﬁer with
l&i?xf%%rotﬁ%&%%ﬁttm%%héﬂ@a&ﬁ ikl an infinite nunber of

sounds with |fferen di stri butions, it is

al nost inpossible for the fitter to gain an i .
é»npemlepmbleasmtﬂ@at Hmtatmwdudsqtmbwg.@ “difg Wuaﬁgz is unlikely to

Fglg Ieaféllé’ (r:ﬂfé%ﬂo B Ptr ?]%fﬂg Hlaeld sta% aIP ﬁ*é’u{b@n%é‘@’s“ chthgﬁzthe%%cannot be used.
PGB R BURTS isf afn(')lﬁﬁilﬂf‘@mﬁﬂ]ﬁdr otf h&_t solirﬁdbe\ﬁrnh Biftrion disaitdsions, it is

i ncl ude aut omat ed 10functions, i.e. func %
aheoshumpassiblfop {hetfifier Hogin ARY BrRITIPRISER fO %‘ﬁgw (ii%tﬂ ution is in -
%g)ggdecﬁ?c tghé gigsg%r%? Al hw. 1?‘9@191&1&)\6% @&q{bﬁ% th% display during

ressi i've noi se reduct speec
@abgncenment variable signal gain or conpre33|on, etc.
Wth sounds other than the standardized sounds it is
e fitter M/the aut.onat.ed

ot obv s to t ti
BT BreDISanpiEmS dom thi dagt Lt mogmisaring Ags mefidp ptontated
fﬁhfch@ﬁs, § BefRctiohs Fhdt @&SacBlatbd BRBRATEALY aill nts@!m%hcﬁ Qseadaptive

directionality, adaptive feedback suppression, adaptive noise reduction, speech

enhancement variable signal gain or compression, etc. With sounds other than the
standardized sounds it is not obvious to the fitter how the automated adaptive functions
influence the final output, i.e. to the fitter there is aloss of transparency in what the

hearing aid does to the ihput signals.

A further problem in relation to the transparency of the automated adaptive functions,
in particular in the noise reduction or speech enhancement systems, is that a transient or
short-term change of the spectral distribution may cadse changes in the way those
systems operate. In particular 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 Ievel, makes inaudible sounds at frequencies close to that frequency

but having lower sound levels.
SUMMARY OF THE INVENTION

Example embodiments can 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, a method for the fitting of a hearing aid,

comprising the steps



15hearing aid does to the input signals. A further

problemin relation to the transparency of the

aut omat ed adaptive functions, in particular in the

noi se reduction or speech enhancenent systens, is

that a transient or short-ter%1change of the spectra

di stribution may cause changes in the way those

systens operate. In particular a change in the

ectr di stri but alter the skin .

pLPvi S HReAE ob e Forcry e P e rgcordineg to
L R af iR sioh AIHRAGYing ik Apt sgéiwﬁﬁdé@ﬂiuhgteﬁéed scheme -

nmakes |naud|b e sounds at frequencies close to

fleBapddnoyresslactddaeitings bbaenmbennd datamesdrs so SUMpRRYdGFmoditied

BBl TR is L A O P Bl § Pl S B Rgnat in

i’e’é@ﬁfdelt‘?ég SicyWagd shdht thhtfle RafiQRA] eﬁﬂl;@isqwag AQuppef Bmit and a
sounds ccording to a first aspect of the invention,

bowetingtof be maammdqqﬁth@m@ﬂlﬁ@d Rl ingaidiag leagiomwe diegpengy band,
dpsg %tn%easgr aphice Ged? t‘re&%s%}{%‘% H%{ ﬁie%‘gslﬁﬂg %%%{agéﬁ]&l & al?stlsh adjusting

soun recordi ng

Redsetting odiatleas oad of syid pazam@ﬂaaé andraegiaktyi e stassticapattalysis with
a schenme defined by presel ected

S|gnal accordin 0

hetad sgiting Oﬁﬂfﬁférleaé? oA SASIRFLFSas to provide a
nDdlfled signal, performng a statistical analysis of
t he magni t ude of the nodified signal in at |east one
frequency band such that the statistical analysis
yields an upper limt and a lower limt of the

magni tude of the nodified signal in said at |east one
frequency band, displaying a graphical representation
of the results of the statistical analysis, adjusting
the setting of at |east one of said paraneters, and .
restarting the statistical analysis with the adjusted
setting of the at |east one of said paraneters.
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4 By performng the statistical analysis, and
presenting the results thereof to the fitter as a
graphi cal representation, the fitter is allowed to
assess and consider the actual sound signal, in turn
putting himin a better positﬁon for judgi ng what the
hearing aid does by its automatic facilities. It thus
becones possible to fit the hearing aid better to the

%ftriﬂa Of"mm?go q‘I? %atgsgll\é ]iﬁ%g nta%g)pg?s\ég?%] f[h]te E%uﬁﬁ&i reof ?o the fitter as a
$tadhicat fe?ﬁalselﬁﬁﬁzlny SHeSitlek id alloRicB Y& M6 ahB @bns@cﬂeg tlds?écalal sound

represen ing the signal output resulting from ol der

sgnal' g Eldulllgjhmingq tejter pesitsanalior gl w thlgaagng aiggloes by
aduang s BT RR P ERE Bk Belil it b g e ot

sSudd @VirdRdeds ByshieMtfearsef fidds Higsaf inchih@silyl lity. By ﬁbstartmg the
the hearing aid having nmeans for receiving an jinp

§ia§steqa1 meqbysa;ssléﬁmrwgm éhﬁ@éh‘é@asdﬁp@mﬁag ﬂw&e@@b@awtﬁesulﬁng
r. e [
7 e oK TR o AT SRS Ant QOGRS the
mﬂﬁﬁﬂhﬁmqedmmadanﬂkeﬁﬁmso as to prOV|de a nDdlfled
signal, the systen1conprising means for adjusting at
| east  one of neters ns. f or formn .
SCRoT I o 15esna A OB et TR R PTOY Oy Syt For Titing o
E il Qe 542808 aid Thvitg heRS tfoﬂ@@elfqhg AH Sy s@ﬁ‘ﬂ%ﬁ%&ﬂﬂng a
at the statistical analysis yields an upper linmit
amzheacd afwonndsiregardef mtalwerrmgmmnm@et, afd mhansifodinpiigeng said

| d d. whi ch
g}p n?ig{ulflgggoalyglﬁgﬁ?,gl gh (f ESS{ {)}fﬂ &%qk;ﬁ%@mgters sO as to provide a
RfyaRERL $hdlistésd finshsid @ cdReor Adjisting at RAE of€8N&id

for disp ayln a graphic representati on_of the
pasoietess, afcaph r@?%f@linsmg @atanatm‘l gadlwsis gothasraspindrefithe

Hg)élﬁeﬁ!gsl eCtt 1e%fst (t)nhe e tﬁagﬁ ’suéh%ﬁteché §taﬁ£ﬁ%¥1 QJ%HJS% yields an

avil ng rre

ﬁﬁﬁr&ﬁﬁﬂhﬂd’@lo@eﬁ ﬁﬁiﬂﬁﬂﬁﬂe ﬁﬁgﬁﬁhﬂﬁdﬁ ﬂfeﬁ:ﬁ@(hﬁedj 31gmalan seeént least one
envi ronnent, means_ for process sai d signha
Aeavrngy band, ovhichswipfistieal JapivRE & ng? &V@I&twmeter is adjusted

ASATE i dnd ekl RF BpSina AEARORSH-SGAH of (BRI of the

g at ast ohe’of’ sal'd paraneters, neans
batistipal fratywisng a statistical analysis on the
magni tude of 25the processed signal in at |east one

SR SRR P s BB BB ogB R i hving
pRAR v & eRfind ehﬁgﬁm Qsﬁés%ﬁﬁn§a gilen ddbfEBintlsabedr@ASh a user

one frequency band, which atistical analysis is
PG B M anp firgreccssing sid signaltaseprdweiln g selivae defined by

B BB o e RSB R SRt i Bl
one of said parameters, means for performing a statistical analysis on the magnitude of
the processed signal in at least one frequency band such that the statistical analysis
vields an upper limit and a lower limit of the magnitude of the processed signal in said
at least one frequency band, which statistical analysis is reset when a parameter is

adjusted during the fitting, and means for communicating the results of said statistical

- analysis to a display means for
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4a the display of a graphic representation of the
results of the statistical analysis. According to a
first preferred enbodinent, the results of said
statistical analysis is displ@yed as an upper and
| ower magnitude limt for saitd at | east one frequency
band. This is convenient for the fitter, as these
results nay then be presented as further 5i nformati on
[ n ot h e convent ona represent atj ng
TR R R e S R A

enbodi nent, the statistical analysis is perforned
me&uﬁrg% sIntstpsRecd BmBadigh el dief reaghs wif gaiakstatigid] saiydis is
dlsg’g¥ of the result is contlnuously updat ed
disp @sgarwpprhargl lameomasnifidedimit & sid af lspstone ffrﬁéuency band.
FH3 GRRERenhor IS RLAIRLL AL iR DY Ropt IE

f'ess™s ead repr sentrng t
irﬂ'ﬁ@ndt@hﬁm 515 afhleﬁi/ﬂs@ Sorfvefiticil f@raaﬁaﬂuﬁn elsing nethe heanng aid.
envi ronnments used during the fitting. According to a
further preferre dlne the statistica
e idd ngr sl RSy DA ECL SRRl bPeAReeqnuously
HARYRE on 3R hQNRLA Hgﬂtﬂ' drddGid d1§ﬂ1£3§018th€ rRaR %dodﬁﬂnuously updated

| ower percenti ercenti’l

esordingler This abowpthediticr gl ijolle‘arstbze d@/eiqpmee-tre‘gtﬂle stgbstiopl analySIS

in the fit soft re,or i.n the he

N R A R M Y e B
IRapbALC 3R e%lverﬁEiHntE‘ Ay drbyidld fifiagper centi | e
estimator, which can then be used, provided that the
heari ng aidis nodi fied, e.g. sui t ab reprograr

Scaring tb e ferer oovaied erab@ilmﬁet thegitislcal gpalpay 59?@%6‘&%1 a

SELE TIPS b LI BT B e Bl o i

i Rd lcﬁﬁ@ @étd&ﬁlﬁﬂbs A pecepieestipeataran tothparhvedl i eas9@8amplement,
ercentil e. eri ence_has shown that .this val ue

¢ i e fEre FoERE I°f §1 thg hey g RPEEE yiglliciaiGaispal fpabe fiter
k640 e&?ﬁ{ﬂ%héa@ﬁ hR Uik ér@&rtlllé)%ﬁnator whlch can then
percen I's The 1 @6 ercentile. Accordlng
belngddepropidef] eliat ﬂmb lmahng kiteinmodifiaddhe gnwiithbly, reprhgrammed so that

tatistical an
%: can commun:ltcate e ¥esufs or parameters corresponding to the results, of the

stat1stlca.1 analysis back to the hearing aid.
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5 perfornmed for a nunber of frequency bands, and the
upper and |lower magnitude limts are displayed as
conti nuous curves as a function of the frequency.
Maki ng the analysis with a high frequency resol ution
and di spl ayi ng conti nuous curves facilitates the
recognition of those curves, by the fitter. According
to anot her preferred enbodi ment, the statistica

| h
na Slligftﬁiy%trggx{]j]?ée%?oﬁw e%é’% Spee%; Fge n1§ ongr?lW ggrcentlle

%%Hnér@e haPdLeimthatakid vahb Qi/&dsﬂisfaﬁﬂ} F0ks Rayse fafer. Likewise it has
di splaying the statistical information to the fitter

dsercoipdthada pecfelhalysdpr thedower Reseanfieis thy 10% percentile.
According to yet another preferred enbodi ment the

tafi I I i ' fo
HEL I B 0 oed SpRaLSH Tl g MpBels Pl
ipsriodmed foy pevabereddeqisicybangx) ead ma@pperpmddmeﬂ rh@nitude limits

est|. tor Alternatively of_ cou e stat ca
areligliediag CHRFIGRHBYV TS @P‘fttq“rfff th frepneasy. D ihg gnalysis
Rﬁthtm '?éﬁgﬁ Adsdlufibh bR d1sbfa§dn@9>onﬂ_ﬁﬂo%s B@YedBicilitates the
necesss ry | hearing aid do€s not incorporate the

fra:oghmbneﬁﬂ:tose prrees, He thelfgtedesi red stati sti cal
results, if the fitter wishes to use a f ast

Fo%rﬁ.ﬁ{go%)ra%@grgﬁgrp e rak %Pélhan %% éé[.%t(t) ! 83.1 aanS/rs& ?snper{brmed using
dishé:26@nt F i Rf &ﬁl‘i%‘rﬁ‘ e dsaeMd fa@pﬁ‘dhriehﬁ‘aff@@ihf ¥ieAg Ofimplement
sai d signal according to a desired schene, and_the

ped ﬁlb?‘fm di@“e@nt whEs fichylasing tie staaliopl indorgiption do the fitter as
E&% ﬂBf %gguﬁ%gﬁﬁhgg signal are performed in a
Usin

a conputer nodel of the
hearlng a|d This may allow the fitter to sinulate

| tAhbeorﬂiﬁgttb 1yt fotteer PEcfbrea dntgpdaielyt taé sthiisivalvaiysig it peformed in

ct.ual ald pre BRI EF SCRI PTI OE THE
AR B GO AR P B BOSTEGI 5T e already

SRUR oA tiRef b@&&ﬁ?&&ﬂﬁﬁ%‘m e of rmdl fication in
varlous I ous aspects all w thout departing from

the invention. Accordingly, the draw ngs and
ddisomatipely o souke theydatistigalragalysiass Wfqy@@d & ¢ Gingrromputer

ggﬁn%rct%d%g %e%%%rmags aid Hatih St 4 %Et]lnvge’fh SQne{}n) 95%11}9§ the hearing aid
does not incorporate the facilities to provide the desired statistical results, e.g. if the

fitter wishes to use 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 éignal 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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Fig. 1 shows a systemused during the fitting of a
hearing aid; 5Fig. 2 illustrates the display of the
results of the statistical analysis performed during

“khﬁﬂﬁhygbng, Fig. 3 illustrates an alternatimMe/DK2006/000535
display of the results of theg statistical analysis
perfornmed during the fitting; Fig. 4 illustrates a

t hree-di rrensi onal display of the statisti cal anal ysi s

ordin tothe inpventi o and, Fi |ustrate
canglpis seye i Erpe e ey Her B g e Pl
a¥i&out ﬂ({lﬁértin@ fﬁ)ﬁ?iﬁeﬁﬂ&ﬁﬁ&ﬂ Achrandly, (e iAMifRE and descriptions will
DESCRI PTI ON ' Referring first to Fig. 1, there is shown

- dhegyasrdah as dtsiel vegn fl@tuquéldunﬁt/@ﬁ?%wveﬁﬁéhes%wmﬁ 15
conprises a conputer 1 with display 4, a cable

GERANECLARR 2yaRah Bed BRI We Bl %fa%atrﬁ algyo hearing
aids 2 are fitted at the sane tinme, bu for the sake

of illustration one is thogght to suffice. '
Hé&rad néflusiralesthy displey ob theagpulty obthe ats%%hsﬁquﬂgﬂws petformed during

i nterfageylif.-the conputer 1 via the cable 3, allow ng
signals to bé conmunicated to and fromthe hearing

aid 2 during the fitting procedure. The conputer
digp ajilustratey araligeatve display of the results of the statistical analysis

performed during the fitting;

Fig. 4 illustrates a three-dimensional display of the statistical analysis according to

the invention; and

Fig. 5 illustrates a three-dimensional displéy showing the output level over time in

each frequency band.
DETAILED DESCRIPTION

Referring first to Fig. 1, there is shown a system according to the invention. The system
comprises a cmputér 1 with display 4, a cable connection 3 and a hearing aid 2.7 Often
two hearing aids 2 are fitted at the same time, but for the sake of illustzation 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
heaﬁng aid 2 during the fitting pfocedure . '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. Figs. 2 and 3 are

examples of such graphical information 5.

During a fi'tting 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 atd 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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20 provides graphical information 5 about the hearing
aid 2 to the fitter during the fftting procedure, as
provided by fitting software running on the conputer

wo 200h98-372 and 3 are exanpl es of such graphi gafmkanesnoesss
Information 5. During a flttlpg session, the hearing

aid is connected to the conputer, the fltter oper at es
the conputer, and the intended hearing aid user wears
the hearing aid. The fitter may 25 |aunch various

stppis rdydieplaed bl scpig of adgudspepdeor, thfmatya)ebﬂ @ryed by the

E}E)e‘éﬁgggﬁ‘g% lﬁﬁﬁé%h%ﬁécﬂ{é éi% gﬁ%@%?ﬂn\ga e ca%ﬁa)éﬁx%}e%%n 3to

wiht heaimgiatﬁ;radieﬁhethe iqpriesigiabis fed tottheinpabgidd éfche PIOCEssor.
performance of the healing aid. The sound WO

2 7 / Dl CZO 0535 y

blgﬁ é &l:iligtra% petam 3“6 42 %uen%)hm} %g ?1%8% ﬂ% ag%éﬁg 693 Dl.(I:J(pllt

tdman@ﬁaml ﬂ?@h@ndg laidﬁﬁld.’B a&&ig@h&g&tdfn%dsmﬂu@ﬁr&i ﬁl@ﬁﬂp fBe curve 6
ut. sign via the c e_connect i to the
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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 actual hearing loss of the
user. For different listening situations different schemes for the modification of the

input s1crnal may be devised.
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20 In order to provide nore information about the
current performance of the hearing aid 2, the colums
8 may be subdivided in visually distinguishable parts

@8209%127%7” Fig. 2 the lower, light gray part Eéf‘mmo‘osmoasss
represents the unprocessed i nput 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 conbined parts
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representing upper and lower |imts, respectively. 15

R ntodh S s B s g 8 e eiegid 2 e
asulls & haseditbdbAdR1éike8Hdadt: 1 bOFRLRGERVEALD BIHR B (P )isplay
rog ];:l%rd?snp‘iaej device 4. Transmission of parameters originating from the hearing aid is
as such well knbwn, and the skilled person will know to iuse 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 lower 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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I n one enbodi ment the statistical analysis is
perfornmed in the hearing aid 2 and the results are
transmtted back to the conputer 1 as paraneters via
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graphlc representation cou used, ‘rather than

t wo- di nensi onal graphic representation used in Fig. 2
abig. Bshows 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 Himits. 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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Fig. 3 essentially differs only frbmfig. 2 on one
point. For better visibility the area 12 15 between
the two curves 10 and 11 has been filled in with
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e.g. if information on the input signal is more relevant to the fitter than the statistical

information on the output signél. :

Finally, the skilled person will appreciate that within the'écoﬁe of the (;Iaims 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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.rel'evant to

This representation could be conbined with that of
Fig. 2 or Fig. 3, e.g. wwth the appropriate upper and
lower limt statistical curves 10 and 11 displayed in
t he pl ane spanned by the abscissa and the third axis.
Moreover, this representatiorftal one woul d give the
fitter an inpression of short termchanges in the
spectral distribution of the signals, so as to all ow
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the héaring aid as an input signal, nodifying the
i nput sign according to a schenme defined
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si gifahe depuleds cogdsdowslyaikieeduency band such that the

statistical analysis yields an upper Iimt and a

lower Iimt of the magnitude of.th dified signa s s
P G epd egeretingg e?ﬁﬁ?fev bahd: " %-%g@sgch analysis is
gr apRBLLA 4 HEREMNE BLBhABE a8l WHRR: Ja@Buihie afd 1dWE limits are based on -
statistical analysis, 10 adjusting the setting of at

| eastpeotie wipes andiloper penseles: and restarting the
statistical analysis with the adjusted setting of the
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B SRR Bluf P GRS 68ty LS Bt i e o
analey&htlel S perfornmed continuously based on said
nodi fied signal or on the input signal, and said
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thepe%eﬁ{ﬂegti cal analysis is

6. The method according to any one of the preceding claiims, wherein the statistical
analysis is performed for a number of frequency bands, and the upper and lower

limits are displayed as continuous curves as a function of the frequency.

7. The method according to any one of claims 1 to 2, wherein said statistical analysis

is performed using a Fourier transform, preferably a short-term Fourier transform.
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based on a percentile estimator, and where said upper
and lower |imts are based on respective upper and

| ower percentiles. 4. The nmethod according to claim
3, wherein the upper percentile is the 90%
percentile. 20 5. The method'&ccording to claim 3,
wherein the | ower percentile is the 10% percentile.
6. The nethod according to any one of the preceding

claims, wherein . the statistjical analysis..is rfo o
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para

justed during the fitting, and neans

for displayi- ' i
1 2 tet it A S BREio SRl e dpmeans 61 pérfming the statistical

analysis is incorporated in the hearing aid.

13. The system according to claim 12, wherein the means for perfoi‘ming the statistical

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

14, A hearing aid having’rheans 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 in at least one
frequency band such that the statistical analysis yields an upper limit and a lower
limit of the magnitude of the processed signal in said at least one frequency band,
which statistical analysis is reset when a parameter is adjusted during the fitting,

and means for communicating the results of said



12. The system according to claim1l, wherein the
nmeans for performng the statistical 20analysis is
incorporated in the hearing aid. 13. The system
according to claim 12, wherein the neans for
performing the statistical adalysis is incorporated
in a fitting conputer connected to the hearing aid.
14. A hearing aid having neans for receiving a signa

(r;_. ﬁ%&%%%&s@%&?ﬂgﬁ H]%%Ei gog' Hﬁez diégllglg rog ?l%ﬁ%@ﬁ@relﬁe%gntaﬁon of

ac gRIreiung o thetstutidticat heatesislef i ned by presel ect ed
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
magni t ude of the processed signal in at |east one
frequency band such that the statistical analysis
.yields an upper limt and a lower limt of the
magni t ude of the processed signal in said at |east
one frequency band, 30which statistical analysis is
reset when a paranmeter is adjusted during the
fitting, and nmeans for communicating the results of
said 13 statistical analysis to a display neans for
the display of a graphic representation of the
results of the statistical analysis. :



