1 Method of processing a signal in a hearing aid, a method of fitting a
hearing aid and a hearing aid The present invention relates to hearing

ai ds. Morwopsaaichsoeal |y, 5 the invention relates in a fiPCIiDI@@ABI3L0 a

met hod of processing a signal in a hearing aid. In a second aspect the
invention relates to a nethod of fitting a hearing aid to a hearing aid
user. In a third aspect, the invention relates to a hearing aid

i npl enenting said nethod of processing alsignal. 10Basically, a hearing aid
pi cks up an input signal and sends out a processed output signal. Said
processi ng i nMetbodhgf preocassing & sianaliinpatheaging aids @ meghod  he

el uding a caonstins 3 h8Rnisg Bl pRaL8hentid AFerai ) the hedr ng
| oss of a hearing inpaired is not linear. 15 That is to say, the hearing

ability may be al nost normal at sone sound pressure levels - typically at

| ouder sound pressure |evels, while bei uite poor at other sound
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whil e not so nuch for the | ouder sgund 20 pressure quel ) iswguit %ypi cal
for many of tHB hRSRTINGRIAmbA 3 FoNd aspect thedpuenfiof relatesdpia MRt ai ds
are adapted t gitapgRensRing diato thh&ariRnaeuseatined thief afirat, the ihossiorPy nmeans
of a conpressor. The conpressor is adapted for adjusti nég the gain so as to
vary with the "E@¢eM BeRiNpPKEDPIEMEEan HHd t”P\%JhPHpﬁIt rer 9 aTHe"
variation of tfg | evel de- 25 pendent conpressor gain is defined in a
conpression characteristic. A state of the art hearing aid may include a

conpr essi off char act ePPLE3y, PdreasgRRie iRiglFeir FNHaR YENRIRNG $RIRS tghal .

Exanpl es of hegbidi@edl slfpWh Il £88 proRuésifg JRAIvesS aaipliFichiiGd of aid
conpressor having a conpressor gain that varies with sound pressure 30
l evel in accor@RMcEINR!tIFCRrEBasP 488iUSAT e ReraTt AMPUtiTLiIoY I8 c@ded PHEH i n

EP- B1- 1059016 #nghbhri&l1Q8248heluding a comprdéiHalined k¥mplédsbl gairdf the

hearing aid includes _adjusting the conpressor gain according to a general
conpr essi on char act epeRemREY, the hearing loss of a hearing impaired is not linear.

15 That is to say, the hearing ability may be almost normal at some sound
pressure levels - typically at louder sound pressure levels, while being
quite poor at other sound pressure levels - typically at softer sound
pressure levels. The fact that amplification is needed especially for the
softer sound pressure levels while not so much for the louder sound

20 pressure levels is quite typical for many of the hearing impaired.

State of the art hearing aids are adapted to compensate for this
common pattern of hearing loss, by means of a compressor. The com-
pressor is adapted for adjusting the gain so as to vary with the current
sound pressure level of the input signal. The variation of the level de-

25 pendent compressor gain is defined in a compression characteristic. A
state of the art hearing aid may include a compression characteristic for
each frequency band of the input signal.

Examples of hearing aids wherein the input signal is amplified in
a compressor having a compressor gain that varies with sound pressure

30 level in accordance with a compression characteristic are described in
EP-B1-1059016 and EP-B1-0824845.

Traditionally, fitting of the hearing aid includes adjusting the

compressor gain according to a general compression characteristic, in



2 the following referred to as the standard rationale. The standard

rati onal e takes into account the individual hearing |loss, but is apart from
t hat i nt endediv@omecomopdat e t he average hearing ai d usecT/DHzeevMBEn327even

t hough the hearing | oss of many hearing im 5 paired follow the
above-descri bed pattern regarding the need for a larger anplification of
softer sound pressure |evels but not necessarily an equally |arge
anplification of |ouder sound pressure | ével's, individual differences
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hearing | oss and preferences of the individual user, the hearing aid is
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the conpressor can be a juste I ndep y of the other adjustnent
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conpressor gain for one soun ressure |eve ces th many ot her
sound pressur det éyethe speditih hzsrlnayomtan@eora@gem@ﬁbl ef. the individueyrss, only a

crude fitting gt ﬁe%ﬁng%l’@lﬁsgﬂﬁ' @rfﬁ%tﬁ{t]%¢hméh9}d ?ué\‘%?sre'r "Bhd ARe- of the

i ndi vi dual user i s poSs I's neans t ing a hearing aid to
an indi vi dual fiiSeg is drasiotqradii ceeriad stutias addidonat adiestnuenterie tharsfapr ovi di ng

a sufficient adgp{jlﬂfcﬂ”g{gh H%%dtg}ﬂeis i ?Qaﬁb gl for sone sound input

| evel s while on avoidi |Ty t he i nput signal for
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fine-adj ust menths faatr rthaaldtrmjmumbetrhef admstmeet @oints, in each of which the
20 compression characteristic of the compressor can be adjusted independ-
ently of the other adjustment points, is traditionally very limited. In
many cases, the compression characteristic only has two adjustment
points. Hence, adjustment of the compressor gain for one sound pres-
sure level influences that of many other sound pressure levels, which
25 may not be desirable.

Hence, only a crude fitting of the compression characteristic to
the hearing loss of the individual user is possible. This means that when
fitting a hearing aid to an individual user, a compromise must be made
between on one hand providing a sufficient amplification of the input

30 signal for some sound input levels while on the other hand avoiding to
amplify the input signal for other sound pressure levels to such an ex-
tent that the comfort level of the user is exceeded.

Another problem concerning the existing way of processing the
input signal of a hearing aid is associated with signal optimisation. Im-



5 characteristic during the fine-fitting of the hearing aid to the

I ndi vi dual hearing aid user may be regarded as deviations fromthe optinal
conpr essiwo 20hamasoieri stic and may therefore to a great PEXIDEINONNS0327
elimnated or reduced by the adaptive processing. Hence, the effect of the
fine-fitting of the hearing aid to the individual user is to a great extent
never 10 experienced by the user. Al in all, the existing nethod
of processing and fitting has difficultids in meeti ng any requirenent of

i ndi vi dual devi ation fromthe above descrl bed typical pattern of heari ng
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hearing | oss and individual preferences of the hearing aid user better.

Al so, there |s!néih‘?1é@d'af BrOCESTRA MR PEBFNGRSISdi ng t hat the effect of any

fine-fitting is redUQﬁf&rﬁfnaﬁ‘éw”hﬁé‘la%ﬂjé%e%i‘%rr%o&&séﬁ B9 metpPé‘sshﬁﬁr - 20
ing aid, such as for instance adaptive processing. I S an obj ect

of the presentcher@atstsndrang thevingbitting of Ere baaring a|lcba%tth@orn@vwat he
above- nent i onegl phabligMer HSy %Q%‘aa%oe% %eau%%oﬁé’tfﬁﬂn@%ﬂe%tpﬁé%o%ﬂg in a

first aspect of the invention a nethod of processing a si in a hearing
aid, conpris- FZESSioRy Chpr@ckarispis asyd rmlawhﬁr@f%: tarp aeanl st 65¢'{jﬁ@latecﬂer| Vi ng

an i nput si gngj Ferd%anﬁ, RO R bR éﬁba&élng qﬁ*érﬂ | e erfRldfOtheSHgBal from

said input sig- nal rocessi ng sai ut sig in a signal processing
device in acccfrttm@isaﬁct e\metaﬁngaaldjt@@mr vnduynaﬂerst@t@@ greapeviend@edar out put

letg:gnal etxg P gé*ne,?? H)‘;It g&_rl ving said control signal conprises:
i mating a si eve or the input signal hereby providing an input
signal |evel estinmatAl in all, the existing method of processing and fitting has diffi-

culties in meeting any requirement of individual deviation from the

above described typical pattern of hearing loss of many hearing im-

paired.

15 Hence, a need for a more flexibly adjustable compressor gain
exists so as to be able to fit the actual hearing loss and individual prefer-
ences of the hearing aid user better.

Also, there is a need for a manner of avoiding that the effect of
any fine-fitting is reduced or eliminated by other processing in the hear-

20 ing aid, such as for instance adaptive processing.

It is an object of the present invention to alleviate or overcome
at least some of the above-mentioned problems.

The above objects are obtained by providing in a first aspect of
the invention a method of processing a signal in a hearing aid, compris-

25 ing the steps of picking up an acoustical signal, deriving an input signal
from the acoustical signal, deriving a control signal from said input sig-
nal, processing said input signal in a signal processing device in accor-
dance with said control signal so as to provide an output signal, where
the process of deriving said control signal comprises: estimating a signal

30 level for the input signal hereby providing an input signal level estimate,
executing a standard processing including determining for said input sig-
nal a standard compressor gain control output in accordance with a
standard compression characteristic, using the input signal level esti-
mate as input to the standard compressor, hereby providing a standard



executing a standard processing including determning for said input sig-
nal a standard conpressor gain control output in accordance with a standard
conpr essiwo 20h@asoer i stic, using the input signal |evelPCeaiK200mBdR7aS
input to the standard conpressor, hereby providing a standard 4 contr ol

si gnal conponent, executing an individualized processing including

determ ning for said input signal an individualized conpressor gain control
out put in accordance with an individuali Jed conpressi on characteristic,

usi ng the input si (]gnal | evel estimate as input to the individual- 5 ized
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conponents to formsaid control signal, wherein the standard
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characteri sti qﬂcﬁ'@bﬂu%ﬁzéﬂjgl’b%eggnbg' a"f‘é%%W@d‘%ﬁtYH %E ahtigR thd shRe peofile of

an individual hearing al |nent according to the
first aspect ofuengebpndention the pr ocess of der| ving the control signal

further coprises thuglepsrAt 20 FURELIANA GhAdaniiveRrBesssipgaol the

i nput signal using said’s ard conpfreéessor gain control ouf
provi de an adds: iavsapdadeensenressort wdh as$tgndardcmrpptre@ﬁ@r a@id and an pdy ng t he

standard, indiy é%&kh%%ﬁ@%ﬁ%ﬁﬁ RN ERE cf% rfégéors%aqiﬁ‘a‘rhé Qrponent s

to formthe control erelnt rvid i zed and
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30 dependent aptive process
is achi eved t lia¢ of he md;enduef hea'rmgwaaidnisreg aid is actually able to experience

the effect of fine- ffnt gll'l %gnbodl%gﬁt aggorr'dqw% 1% 91e first aspect of the invention
the process of deriving the control signal further comprises the steps of
20 executing an adaptive processing of the input signal using said standard
compressor gain control output so as to provide an adaptive processed
control signal component and multiplying the standard, individualized
and adaptive processed control signal components to form the control
signal, wherein the standard, individualized and adaptive processings are
25 carried out in substantially the same frequency band.

The processing of the individualized compressor is independent
of both the standard processing, and the adaptive processing. This
means that when for instance fine-fitting is performed by means of the
individualized compressor, the effect of the fine-fitting is maintained in-

30 dependent on the standard and the adaptive processing. As a result, it is
achieved that the user of the hearing aid is actually able to experience
the effect of fine-fitting of the hearing aid.

In a preferred embodiment according to the first aspect of the
invention, the adaptive processing comprises optimisation of a speech



In a preferred enbodi ment according to the first aspect of the invention,

t he adaptive processing conprises optimsation of a speech 5

i ntelligiwol2otyosbsedex (SI1). A process for optim sati onprofi/pa2s@ascir?
intelligibility index (SII) is further described in e.g. EP-B1-1522206.

In this case it is particularly beneficial to carry out the standard
fitting by neans of the standard conpressor and the fine-fitting by 5 neans
of the individualized, independent conpréssor since adaptive processing
such as optim zation of SIl, finds an optimum conpressi on characteristic
based on a nul'ﬂ‘ieﬂ'lﬂdl@“'a’f'”idﬁisdtsél) I’SeB"Oé??%F%r QRtﬁmsnﬁ%”PB@n%Peﬁﬁbl'ﬂi‘Fﬂﬁg"

conpr essi on ChiRGh&et BSIIF isuetHeR@esé MR iAtd.gnepasi -ebpppdwt ed or reduced
accordingly. Since the fine-fitting is carried out by nmeans of 10 the
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adaptive proceSS|ng hence the user gets to experience the effect of
the fine fixtimgans of the individyalizer e N AaPEHAERE AP T PAERTIISHIF S @IAME/F i 1 st

aspect of the j-pvaRiy, Ehé}ﬂast&ﬁurﬁ%ﬁéh‘@ ﬁoﬁﬁé@aﬁ%ﬁtﬂﬂﬁm e6MpRERRI ve
optim sation of [oudness or cont I n an enbodi nment of the first

aspect of the GhREaGistimbRsed oha A R Dexiptiopaiiam $0¢ fepnth
control output, t%dﬁréﬁpﬂ) éé‘l%nacr{a‘l‘fﬁtah&nc afe EHéF%forgoa-EF@nﬁgefde@ﬂmf tdfat

acclimati zation is rendere ossi b accli- matization is understood
that a user oforaredesed ﬁgcm’dwaxs Sémghgufmérﬂt&ln@eStcarrmeq)@rit by roeans e to

gradual |y pecope ﬁ%ﬁ}r‘@jé?ug]égnéd?nﬁr%%sért aﬂﬂ?crhdusf lidddpda@ht to'Fecthé{anHQrcﬁ' d

wi t hout having to perfor adj ustlents in the course of that
peri od. 25Accldonwressari gme ﬁﬁsvctbe‘ therfine-figthd wnllanotmﬁb@@ugjft amysateldrb»one

enbodi ment acgggdl gt&/&? ptrggesffh{gzladn%ls h&ice gLaPI iR LS SBNxePERRL R erl t 1S

obtained in that t val'ue o conpressor gain control
out put i ncr eadee ofithhifimesfitpngdet ermi ned time. The fact that the val ue of

the individualized SITOHER 2L @n?so &BPdiRg'e Qﬁ%ﬁ’ﬁ’ét éﬁ%?. 85 NW&Q time,

gi ves an opportunity I'ntroduce arrp ng~o 1on of the
hearing aith whingHthdaamEpliyei srogemiwldompraesvmmehontwmsatlon of loudi n one
enbodi nment acg1 g'orll%of*n%ﬁthe first aspect of the present invention, said
i ndi vi dual i zed Conmpressiron characteristic is adjustable us-

In an embodiment of the first aspect of the present invention,

said individualized compressor gain control output is variable as a func-
tion of time.

20 The effect is that acclimatization is rendered possible. By accli-
matization is understood that a user of a hearing aid is being given a
certain period of time to gradually become accustomed to the standard
fitting of the hearing aid without having to perform any adjustments in
the course of that time period.

25 Acclimatization may be performed in a number of ways. In one
embodiment according to the first aspect of the present invention, it is
obtained in that the value of said individualized compressor gain control
output increases within a predetermined time.

The fact that the value of the individualized compressor gain

30 control output increases with time, gives an opportunity to introduce a
damping of the amplification of the hearing aid, which damping is gradu-
ally removed with time.

In one embodiment according to the first aspect of the present

invention, said individualized compression characteristic is adjustable us-



6 ing a nunber of predeterm ned adjustnent points distributed over a range
of input |evels. Preferably there are nore than two adj ustnent

poi nts, meoeorsbmrably there are between 5 and 20 adj uscmaK20@aisns23, and
nost 5 preferably there are 8-12 adjustnment points over said range of input
| evel s. The fact that nore adjustnment points are provided conpared
to the prior art conpressor has the advantage that a nore flexible

adj ust rent of the individualized conpres@or is obtained. This allows
executing 10 a very precise adjustnent that is nore likely to fit the
hearing | oss dR® 3 AwinuPeual %?%@%F@H‘@é‘saﬁwsﬁménh%f”té&ﬁ%’ﬂ-@ﬂuovﬁrﬂ:e t he
adj ust nent of rghgeionq-ip\(jt(ﬂé@&zed conpressor gain for one sound pressure

| evel does not affect the individualized conpressor g{ai n for many ot her
sound pressure | evel Rreferphly FigiBsatengiors thesdr two pslusthmedt iriatsy ghorear ge

anpl i fication jrrel@hiNher@nge BEtweRHNY MEIDUEEjUsENBhE BiHts abRBSHhogene for
ot her sound pressure levels can be net to a greater extent than before.

Al so, in the arBEiRPnthese stas8dd agiswemnenhepitarPvaidiaid daase Adnedhpr essor
is used for aqgldgmtization purposes, a better conpensation of the user's
hearing loss is possible with a flexible individualized 20 conpression
characteristic wth B¢ fagéhaiumsse adiushaiens Prisvs appipre\dded compared ¥ an

enbodi Ment acGAEYY dr cbhfpriddo? thRRRCAaVBhd A 35 Rite ITRAIK liflistSal
input signal is a sound pressure level and the spacing between the

adj ust nent poiment elstheeinditiduplized KomArpssards gbtaine@ RS eHowe eyBcuting

pref erabl y; v thj ' k I ween

adj ust nentl%moig;%/é]ryﬁlgg%c[)sr% g‘é&@aéﬁn%éggﬁg%%aﬂpr%rrg?ﬁeﬁf ?ﬁgﬁ%?ﬁl&@@g E‘g%smeen

achi evi ng a priogigiduakprgfartancas phthe degr acsutiielyi singeshe fedpusemeny of thexi bl e

adj ust nent of . 4 ndi vi ' [ hStd [ eepi ng
t he conpl exi tylmtj)ﬁglcttu%gk%deg%hggsg%8§{Hp@??ﬁiet a uﬁgarfrg\%"ﬁ% I%%«%Igdoﬁ Aé)ﬁﬁgdi ment
accordi ng to tfae the sdivddpaizedofonnpresperegeint foir meamy obmerssd uhdsprasdaread

: ferishic : | . e  ned
o vens  pol 2P A SR R PSPl Re Bt A AEARY T "
i ndi vi dual 1Zedrcormprgssf eouctharasswer lsvels hasamog aojaisomethiierpmuntd t han

said standard p(\rggngrgﬁg\;e?gcgﬁgé?ﬁétetroiasbi'eca‘teljextent than before.

Also, in the embodiment discussed above, where an individua-
lized compressor is used for acclimatization purposes, a better compen-
sation of the user’s hearing loss is possible with a flexible individualized

20 compression characteristic with a large number of adjustment points.

In an embodiment according to the first aspect of the present
invention, said input signal is a sound pressure level and the spacing be-
tween the adjustment points is selected within the range of 2 dB to 20
dB, and preferably within the range of 5 dB to 10 dB.

25 This spacing between adjustment points has proved to be an
appropriate compromise between achieving a proper resolution in order
to obtain a sufficiently flexible adjustment of the individualized compres-
sion characteristic while keeping the complexity of the hearing aid at a
suitable level.

30 In an embodiment according to the first aspect of the present
invention said standard compression characteristic is adjustable using a
number of predetermined adjustment points distributed over a range of
input levels and said individualized compression characteristic has more

adjustment points than said standard compression characteristic.



It is beneficial to have the possibility of adjusting the individualized
conpression characteristic in nore adjustnent points than the standard
conpr essiwo 20hwasoer i stic, since the individualized compr@a0@ms0327
characteristic corresponds to the fine-fitting of the hearing aid. The 5
need for nore detailed control is larger for the fine-fitting than for the
standard fitting taking place by neans of the standard conpression
characteristic. An i ndi vi dual i zed conpression characteristic with
many adj ustnent points for fine-fitting conplenents a standard conpression
charac- 10 teristic Wi kenelign ahais HshPopbiltysof afivsting g ndiYifkeng wel | .

I'n an embodi mMepkd agsiAplisB@nt enddetdristiet inapmsret alfustrienPRFRB! thaAvedd i on,
said individualized processing includes determ ning for said input si gnal a
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conpressi on characteristics, each respective individualized Conpression
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possibility of a more conplex fine-fitting of the hearing aid to a hearing
ai d user, wherr@act@sigkicof the individualized conpressors may be 20

fine-fitted for eachyR ifdil fepRd EQM@%s%'i&d‘@ﬁér%qer%'t'l%hN@ﬁ rhéS} 8Bjue- to

music, to a Speaker at a conference or to nu e, sSinultaneous
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second aspest @hisdaiAIERERbalRUARL: Biintd 1 RAUEaTRALS gRRd obl eots are

obt ai ned by providing arin to a hearing aid
user, conprising thelmﬁemb@dmmjtmm@n@t@ttaﬁofsrs'd aemqsr@‘sté"@r prgvaﬁnt in
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adj usted | ndenspgal [oabiamicl BEAYIRL0 G0N0 IERSOD: PlbBeve ings.  The

standard conpression c arac eristic na ance with a
st andard rHii onduaizedhidreprdseionndheaiedteristced aaot‘rpresss'cttb\re dhdivaicabredst i ¢ may

be adj ust ed | 1 ARSALARNSEMLD B idngs LHLLIAS. ALK, Sl Bylddigdua

hearing aid use € manag &8
fitting of the heari Iﬁgvmgda mlarnbheof palrraMeUnmdiwd;%nzed compressors provides

for the possibility of a more complex fine-fitting of the hearing aid to a
hearing aid user, where each of the individualized compressors may be

20 fine-fitted for each a different sound situation, such as listening to mu-
sic, to a speaker at a conference or to multiple, simultaneous conversa-
tions at for instance a cocktail party.

Turning now to the second aspect of the present invention, the
above-mentioned objects are obtained by providing a method of fitting a

25 hearing aid to a hearing aid user, comprising the steps of: adjusting a
standard compressor gain in accordance with a standard compression
characteristic, adjusting an individualized compressor gain in accordance
with an individualized compression characteristic, where said individual-
ized compressor gain is adjusted independently of said standard com-

30 pressor gain.

The standard compression characteristic may be adjusted in ac-
cordance with a standard rationale, while the individualized compression
characteristic may be adjusted in accordance with a fine-fitting profile of
an individual hearing aid user. This provides for a more manageable and



In an enbodi ment according to the second aspect of the present invention
sai d individualized conpression characteristic is adjusted using a nunber
of predetwonnedosd] ust mnent points distributed over a raocg®K2069/(5052at

| evel s. Preferably nore than two adjustnent points are provided,
nore preferably between 5 and 20. Most preferably 8-12 adjustnment points
are provided over the range of input |evels. Hence, a very precise
adjustnment that is nore likely to fit thé 10 hearing | oss and i ndi vi dual
preferences of the user accurately can be carried out, since the adjustment

of the indivi GWiPPleditingmhithe Searing Rid tother indtvidua ¢5ebne sound pressure

| evel does not affecfy érh@rﬂlﬂib‘éﬁﬁﬁéﬁﬂ@édol@ﬂg%@@ﬁé%é@éﬂd Q@de‘&t bPthdBragept her
sound pressure levels. That nmeans that a user possi bl e need for |arge

anpl i fication NYFHIRE $qi¢,¢@d|@5qdu§b{ﬁ%cqm@rse55@5 %\?f@tﬁ@%@ 5 liusterHsE9 none

for other SourhdnQﬁ%?leeprlaGé(t%lrﬁurﬁ‘&ﬂa@ﬁsfFﬁéntt BOﬁatsgla%%ﬁSute@Xé\ﬁ‘é?fta thage before.
Al so, where an individualized conpressor is used f acclimatization

pur poses, & bélft”éFPUtdéYﬁJéﬂsatl on of the user's hearl ng | oss is possible with

a flexibl e indivi dudpleradnROmBre sl s BafRERRAL Bbirfs WHd Bravidly Ibal | vel y
| arge nunber of adjustnent "points. I'n an enbodi nent according to

the second aspeferaplytbriwgeasemnd AQeMasbireiesatly si-drdadidseoapr eaision
characteristi %ré?r@ﬂhé&%@grtﬁé %g% d?‘fHP@crle%ls redet er mi ned adj ust ment
do

poi nts distri but ver range I nput levels, and said individualized
conpr essi on char act ellgras, @ veNnagregs: delséﬁeﬂhthﬁirlé peretiselyHanfits thel

standard COimPnfssi, qo@ﬁﬁ@ﬁ{ﬁlﬂ(&ﬁlﬁgi‘er nces o fthE Us@r Qea?rgteﬁy ghn b fpve the

possi bility of adj stlngt |ze npressi on aracteristic in
mor e adj ust meriedoitatsinaehide adjestgmq‘rtd@rt@eoodwrcb@i;zemcemar%ﬁstcm tkaree; since

the indivi dualt%ﬁ?tﬂc TG Bhe SuAn &%@%@%g%fv'tbﬁtdbgs PRI AAVid

fine-fitting o ng aid need for nore etallg%jecontrol
is |arger tharcohmpressoer gimaficamant/iathengowat presdutsulevbls. mbahmeshsithat

standard Co”preﬁfér%[‘pﬁ%ﬂﬁé%gé 'f@l |:ang/eeﬁmpcl)iﬂf:atudr{‘|n°6‘r?e Fé\ﬁé% &l a&r%g”d' ng to

t he second aspecC resen sald 1nd uallze conpr essor
gain is vatd ecuss levelsibot rabnosj:fnqrienﬁa.r Ofher effirt pradfsutdievealscamat met

acclimtizati Ret ai &re%?é}d&tggt th%n before.

Also, where an individualized compressor is used for acclimati-
zation purposes, a better compensation of the user’s hearing loss is
possible with a flexible individualized compression characteristic with a

20 relatively large number of adjustment points.

In an embodiment according to the second aspect of the present
invention, said standard compression characteristic is adjusted using a
number of predetermined adjustment points distributed over a range of
input levels, and said individualized compression characteristic is ad-

25 justed in more points than said standard compression characteristic.

It is beneficial to have the possibility of adjusting the individua-
lized compression characteristic in more adjustment points than the
standard compression characteristic, since the individualized compres-
sion characteristic may be used for the fine-fitting of the hearing aid, and

30 the need for more detailed control is larger than for the standard fitting
carried out by means of the standard compression characteristic.

In one embodiment according to the second aspect of the
present invention, said individualized compressor gain is varied as a

function of time. The effect of this is that acclimatization is rendered



possi bl e. In an enbodi ment according to the second aspect of the
present invention, said user adjusts said individualized conpressor gain.
Thi s enabWeotimeoseger her- or hinself to try different adirmx2oeniss32zand eva-
5 luate themin everyday use situations and to nake adjustnents fitting her
or his specific requirenents. I n an enbodi nent according to the
second aspect of the present invention, said nmethod of fitting conprises:
adjusting a plurality of parall el i ndi vi dual i zed conpressor gains in
accordance with a corresponding 10 plurality of respective individualized
conpr essi on cH&58®t%ristics, each respective individualized conpressor gain

i s adjusted i ndependgnih ¥nffodifnOaaRFSing to the secdill 8sicP¥f BRSpiEnt he
possibility of the conplex fine-fitti ng faking into account the need for
d

di fferent conpPe¥idn hrueel 341485 csid ondiiquadized LomessBusdinsitifat i ons,
such as |istenifag|dsOotHEISESH héiQ & RRS&Eto &ty éif@?él;\{teéﬁﬂgﬁn?ﬁtst%d@llél ple
ar

si mul t aneous conversations at for instance a cocktail party. N
Tur ni ng now t dudtigethemn iRy eyspetaty ¥se sitdativnssand tpvake iagistineats fitting

above- nent i onefl QRifSESe&icerapliRmaAs Py providing a hearing aid com 20
prising nmeans for picking up an acoustical signal; neans for deriving an

i nput signal from thi arerodiapnsaeneadingfedhs sperndesnagt afthe pwsenbl

si gnal from the il ssidRRthodRARHAD ComPRIsE Yalastifg o BIRKIit i@hak- i n
accordance w tﬁvtr_ﬁe_é_ont_ro s?gnal I%efe%ﬁlr oVi (:ﬁns Ia% ao[{SJt pu|t§si gﬁal , and
means for conwdiet Inddviduadizediqomprergaiagainnirpagepraenusyitta cairgsrandingher ei n
25 the meafs ofHEf 'oY'H%gpéé(}ﬁlecﬂﬂﬁxyi&ljalﬁ'egn@émlc)%lsféﬂeéﬁal%g&tr%ﬂg&rQach
conpressor having a standard conpressor characteristic adapted for

provi di ng a streseratdeciodividlaliged rampespunedn, isaadjusigdvindeaendendlycofpr essor
havi ng an i ndiuLdygliszed conpressor characteristic adapted for providing an
i ndi vi dual i zec} control signal conmponent, a signal |evel estinmator for pro-
30 viding the input This privgdes ardaedasaitilitn dif thel gampredfino s gkingand

mul ti pl i cati ongeans, [otndHELA RV RE A RASHISELEE ALARIAIA.aRd: Life:-

i ndi vi dual i zed control signal conponen o tormthe control srgnal.

I n the follobwiang soendeiuptons suichtdsdistiedinetemiusispoca spedkertad a cordert | on

‘C’i“'r L{M Ee de.scrL@SQ%BVta"’%|8£|E?§frﬁﬂﬁéﬁe&&d%o%%%g%ﬂis%‘? f$%’in§€£lﬁé %90&12?5ii c
gs, In I'C Ig. I'S"a diagrammftic flow chart representing
an enbodi ment megording to the first aspect of the present invention,
Turning now to the third aspect of the present invention, the
above-mentioned objects are obtained by providing a hearing aid com-

20 prising means for picking up an acoustical signal; means for deriving an
input signal from the acoustical signal; means for deriving a control sig-
nal from the input signal; means for amplifying the input signal in accor-
dance with the control signal hereby providing an output signal; and
means for converting the output signal into an acoustical signal, wherein

25 the means for deriving the control signal includes: a standard compres-
sor having a standard compressor characteristic adapted for providing a
standard control signal component, an individualized compressor having
an individualized compressor characteristic adapted for providing an in-
dividualized control signal component, a signal level estimator for pro-

30 viding the input for the standard and individualized compressor and mul-
tiplication means for multiplying together the standard and the indivi-
dualized control signal component to form the control signal.

In the following, embodiments of the different aspects of the in-
vention will be described by way of example and accompanied by sche-



Fig. 2 is a diagrammatic flow chart representing another em 5 bodi nent
according to the first aspect of the present invention, Fig. 3 is a

di agr ammawocofilewoehart representi ng an enbodi nent accordirmk2@/dshe7fir st
aspect of the present invention, Fig. 4 represents an exanple of an
i ndi vi dual i zed conpression characteristic, 10Fig. 5 represents anot her
exanpl e of an individualized conpres- sion characteristic, and Fig. 6 is a
di agrammatic flow chart representing yeﬂihnother enbodi ment according to

the first aspect of the present invention. In the followng, simlar
features are JdBAbE @EPV\’/M"'Bﬁ ipyghigRne ref- 15 erence numeral s.

Referring first to thg, @ﬂb@ddlagmmrﬁaamowncrargre;ﬂres@&.ngﬁm%mo@mbnﬂ i's
pi cked up at the loca i on nar ked ly, the input signal 1 is at

this point al REEARAIRGIS tq W%‘?éﬁP%sOfftP%@W IBGRION, 1 n the fol | owing, if

nothing else is statgg, Jfs bﬁmH@H#ﬁﬁbﬂ@qkhﬁ%hahhﬁﬂkéﬁykwﬁ'9@@%eh4§nﬂ|' 20
ready been split up in frequen ands, anong whi one i's |IIustrated|n

Fig. 1. An %utmmgnw@qor@'ngstogémﬂrmSp&@t@ﬁn emf@a@ntdﬁvmtﬂ%d T . A
control signal 3 is ggriveq é.é&r@rmgt.trﬁlewtcrﬁdrgpédreéentlr{(};egﬁllemwdhr%@ﬁt on

point 24 the input signal 1 is " nultiplied by a nunb rived fromsaid
control si gnaIaCSO'td(mQ)FQ)U?Qj@rStt Repeftthihe @TWF inventi®A, si gnal path 4 extends

between 'IN and ' 9; gngﬁ%r@% §ian"‘@k%}ﬂpl‘%x6fe A |F?&‘l\/mﬁa;5@d Eh&%@éssﬂfﬁ h4in

fig. 1, formcontrol pat e foI owng, if nothing else is
stated, it is diaRatetigld that the level of the input signal 1 in the

control sigpal pat hsFquF &Eh@arﬁhéigﬁﬂépleﬁ%‘%n frfividBaIAR8 ERipres{ not

shown) before bei ng a as | nput
sion characterlstlc and

Fig. 6 is a diagrammatic flow chart representing yet another
embodiment according to the first aspect of the present invention.
In the following, similar features are denoted with the same ref-
15 erence numerals.
Referring first to the embodiment shown in Fig. 1, an input sig-
nal 1 is picked up at the location marked 'IN’. Normally, the input signal
1 is at this point already split in various frequency bands. In the follow-
ing, if nothing else is stated, it is understood that the input signal has al-
20 ready been split up in frequency bands, among which one is illustrated in
Fig. 1. An output signal 2 is sent out at the location marked ‘OUT’. A
control signal 3 is derived from the input signal 1. In multiplication point
24 the input signal 1 is multiplied by a number derived from said control
signal 3 to provide the output signal 2.
25 A signal path 4 extends between ‘'IN’ and ‘OUT’. The paths,
which extend below the signal path 4 in fig. 1, form control signal paths.
In the following, if nothing else is stated, it is understood that the level
of the input signal 1 in the control signal paths is estimated by signal
level estimation means (not shown) before being applied as input to the
30 various processings.
The process of deriving the control signal 3 from the input signal
1 comprises a standard processing 6 taking place in a standard compres-
sor. The standard processing 6 includes determining for the input signal
1 a standard compressor gain control output in accordance with a stan-



30 various processings. The process of deriving the control signal
3 fromthe input signal 1 conprises a standard processing 6 taking place in
a standarwocompre®gor. The standard processing 6 incl udesTox2eemisns2ng f or
the input signal 1 a standard conpressor gain control output in accordance
with a stan- 11 dard conpression characteristic 20, e.g. in accordance
with the standard rationale. Hereby a standard processed control signal
conponent 7 is provided. The process of Heri vi ng the control signal 3 from
the input signal 5 1 further conPri_s_es at | east one adaptive processing 8
of the input <agR&emPression charattesistiy 290, & fgiNPKAERNCESVIP T siENAgrs i s

depi cted, but gvbAQB! IHeréhere &Rk PRofEEEd chRG-oRAAH WRnEHeRES] Y 8 uses
t he standard processed control signal conponent 7 to provide an adaptive

processed contA®¥id§flgnal component 9. 10The process of deriving the control

signal 3 fromthe inpyd ped@Babr defiihhRE BRABI §igRSI RRolM e inpudkighad .
processing 10, which is independent of both the standard 6 and the adaptive

8 processiny anBriACOMIEEE dtredrt aneRdAPEYaIPreE@ssE e PESINPUTRIgNal _
i ndi vi dual i Zedl.ﬁ'fﬂf\gﬁsf'toﬂg/ 3Qirgfe LASRRRNPRIEsShg 8T8 o%pwg&r&]@eﬂa@qh@,ﬂapt ive

8 processing, as only I nput 15 signal 1 serves as input for the
i ndi vi dual i zedhpreoedibegmooe. Tireadanriiva Nearssiee Spusssdd s sighdardiniefudes

det er mi ni ng f QissteohippLs; ﬁél%&‘%%&n&ﬂjgﬁﬁwdéﬁ%lf%zag@pﬁ@ FEZI0Ed B8H I

control output In accordance wth an in I zed conpression
char act eri sti dr@dzignal gpampiosentaf. i ndi vi dual i zed processed control signal

¢ s i . hel . C o DA o . .
cou d .. Bonsti t ut 2P ioee: Pl PEMNG R¥coh TP qRalFehENE LRBEGRAFTE" "
and i ndi vi duall etharicgmpdesssen irdwidualizest gresksgoapgdnerhieh & idepkndpl i ed
together in a’lang%‘?fP%B% bl EcARTREE oAl t’r’ﬂ‘é'atdaﬁhbg%%r%e&% bAd %a%tsg?lé&{ m sai d
control signal 3. The control signal conpohents may reptesent val ues that
are given in dB,an mdiwifedlized swn@esse . Met individuslized Arecesspigadeds by- a

tion. Thi 1 i I ki | [Nt t.
Ao the input Seaearen b e uderaREARE LY ppARsSily AEROMMIDRE  or (o
"IN in the fisignad,l shevestamnooud fér tlaelapdivideaBzeandracedsing difal Thee thdlO

i . ri i f , i s - 30

D 00SSSI 10 B SAGPMELS D Blled . LD LEEHEAGY AW thhol SoHB

frequency bandndividuazdrkaompgessiod galrhcgntirgl oltipustim atealdapce éthuanénd yi ng
partly concealaedI

B o e, UBbl S DR AR P s B RAERERGRf P
processed control signal component 11. As will be explained below, this
20 individualized processing could e.g. constitute a fine-fitting.

The standard 7, adaptive 9 and individualized 11 processed con-
trol signal components are multiplied together in an appropriate number
of multiplication points 19 to form said control signal 3. The control sig-
nal components may represent values that are given in dB, in which case

25 the multiplication is replaced by a summation. This will be readily appre-
ciated by one skilled in the art.

As the input signal 1 has already been split into frequency bands
prior to 'IN’ in the figure, the standard 6, adaptive 8 and individualized
10 processing are carried out in the same frequency band. It is under-

30 stood that the processing displayed in fig. 1 takes place for each fre-
guency band of the hearing aid. This is illustrated by the underlying
partly concealed individualized processing blocks 10. The presence of up
to around fifteen frequency bands is quite normal for modern hearing
aids.



12 As is seen, both the standard processed control signal conponent
7 and the input signal 1 serve as inputs for the adaptive processing 8. The
adapti ve woaoassdsig 8 t hus depends on the standard procesIinRo®/050327
Contrarily, the individualized processing 10 is independent of both the 5
standard processing 6 and the adaptive processing 8 in the sense that only
the input signal 1 is input to the individualized processing 10, as

menti oned above. This way, the standard k%ocessing 6 may be used to

i npl enent a standard fitting of the hearing aid, while the individualized
processing 10 may beftidedced PoEHl Kivesiendatd REAGERqd AeNtGP! $iHBANEAPPAY ai d 10

to the indivi ek USEd thSiMpee siddl fil Rpvd b’sﬁhﬁlﬁsﬁ‘@# ﬁwé"@daﬁMvE'pr@@éss%

elimnated by the adaptive processing he adaptive processing 8

coul d be varidus’ nemea@tw PARIGRSEINGES B darands.on Weﬁ’fén@amdapﬁwn%ﬁom

there is a si @Jrﬁréﬂl@cﬂwé ﬁ&ﬁ\%ﬁé‘ﬁﬂeagp@&eéﬁﬁ@tﬂo\/% RiRpeRSer(tobr BRH Msation
of SII. Enbodinents with nore ki nds of adaptive processing are of course

al so concejvalstandard PFOCGSS"Nb\Q ?'éff éhe iadgprtive Precessinda@dn e seppedhaknt

according to t f f i {vaB i
enbodi nent , th‘%ﬁ\l’ rEgI(F jﬁ%ﬁzgggéldgplfcﬁggﬂs%gﬁﬁdﬁggfdﬁjggd oFOdgcg:f:llhlarrg% i azsatl on

pur poses. |t irBertignas abows: Thasyayedbe ﬁ@aﬁ%élﬂféﬂem6§nﬁ7éq€e@jsq‘¢tﬂn a
reduced sense ;of, Ié(]ﬁ‘éﬁﬂ Q%té@de{gerﬂt Hp td tﬁ@rFF‘eaTan'aeadQemrI@ tEQE?Hdﬁfo%aﬁ?éH pped

with a hearing Hence ave beconme usSe erceivin
reduced part Girogessingo LA @nbe mﬁﬁéﬂtlmfp#ememth@ﬂnes‘utln@mﬁ@hcﬁ@garlm@dbn| y

bei ng abl e 4 o {Hegf %'i\hd@é!augéh"“sh*&etﬂ?ﬁ% fhel ﬂ&ﬁngatr‘?ug%é Qvuﬁ“r%é”@%/ ehifian

over whel mi'ng experience tases & peri
accl i mati zat i orated bridee@dapdee prpcasm@f er red enbodi ment of the invention,

the individualized chppr rérgh\%‘g?@@és@ eé' ?&dl& Y VL6 'Egﬂe‘é' gf“%h'a

conpr essor used for aCC|I tirzatiron | t 0O suppress ound pressure
| evel s at frequeeedsey. tIhethecﬁmmtp@hmnd Shownhehareumd s dloak tepredentand

frequenci es tha ga%hé?da[bggéijdggc J@@B o%h n‘ﬂg’&? !gf Sﬁx%%l%cﬁf;ﬁ\%ng w&g'ré%e_ The

experiences to a lim En-hot Wearr n hearin
i ndi vi dual lb'zedqrmdm\pfrmweim'oceasmgjar@cbftqmumeralsotchecdﬂ&alvleng | oss of the

hearing aid user. Wign, g JARPIGy W SRR obIECSEIPE k085 tnd °

gradual ly elim nated user i S progressively
becom ng accudtrsimesbecd of fiee armdntrbncnatshownoﬂntths émaodlngamu the Ilividu- In

| ndepandent - of® eRg aead Prutselioh glan A RlA S BRET R s e 1 °

i nput si gnal Jmanny |hredrmgdtmianmddwm*rwféaedrfrcgalan redxuﬂedotermetqn‘ijheé%mg n
accor danc an.. i ndi vi dual i

e rrpressmqﬁfp cteris 23,
The i ndi viafhaifPs Bt RO R B FRVRE TR ALE AR Fhaia 2t S08: ¢ ne
i ndi vi dual i zectheprtmweslmorrgausectqueodemug fully 22rayiced makt ofpthecacbdlmh factor
12, which varles Wi t h I t%% as torf)'r(?wgcgﬂ? EIVId 4 prqussed
control si gnalS"¥YIPBIERt roﬂ HeSHiPY ‘%I Yt at ya g@gpzp gojfgar we
again with the aid of a hearing aid may be an overwhelmlng experience,
which is why in many cases a period of acclimatization is needed.

25 In a preferred embodiment of the invention, the individualized
compression characteristic of the individualized compressor used for ac-
climatization is set to suppress sound pressure levels at frequencies that
correspond to the sound pressure levels and frequencies that the hear-
ing impaired does not experience or only experiences to a limited degree

30 when not wearing the hearing aid. The individualized compressor is thus
used to mimic the hearing loss of the hearing aid user. When the damp-
ing, which mimics the hearing loss, is gradually eliminated, it has the ef-
fect that the user is progressively becoming accustomed to the amplifi-
cation of the hearing aid.



10nul tiplication point 18. As is indicated in fig. 2, the

i ndi viduali zed conpression characteristic 23 is configured to provide a
negat i ve wopbitficesmti on of the input signal 1. The mul ti pcrmat2oensbzct or 12
is, as indicated, gradually decreasing froma value of 1 to a value of 0
over a period of tinme needed for the 15 acclimatization. The duration of
the acclimtization period may vary from_one user to another but typically
| asts for some nonths. In the enbodlnent:%homm the acclimatization period
| asts for three nonth di ng to _an enbodi nent the variation of

the nultiplication f%?h@remgoﬁfm%}trﬁhﬁé’ﬂ' iBdided She Hdivdy@i2edPTPREISHY hear i ng

ai d. Hereby it10, swiiehSEGHA&sENdRAE oF faﬁe ryt&q:"aeaspratesrsmg @C%dltﬁ@és' éétte'rﬂn only
depends on the tine the hearing aid been used Simlar to the

enbodi nent of MiNgNg for E%'q%ﬂg'ﬁldnan 'Tdivyﬁl'é%ﬁoﬁwrﬁﬁso'rlgqm &ABtehe
out put si gnal o%t%@t 38Nk aeHdrddhce % an 'ﬁmﬁ{/lﬁﬂﬁilzdélaédhgre%ﬁ)ﬁr@}%rgﬁte?’\@-en "IN

and ' QJT', and e control signal 3 is derived from?25 the input signal 1.
In multi pI |5:attlco¥3p0| nt 24 the input signal 1 is nmultiplied by a nunber

derived from said coptd mdlﬁ'clgé‘@ed?’pltdle&’élﬁ’é{'1QPerh?er0Mt:R}dlEs%gﬁi%lllca?hon-rhe
pat hs, which extend bel ow the signal path 4, formcontrol signal paths. The

process of derdfthagndiveduabined 6pMPiressar Wi FomireheutpHp 2 Y granitipdica-
conpri ses, be%ﬁ%&&%@%ﬁﬁn%@f‘a@g@g‘# ineli o Wil bz&ﬁd@éﬁqﬁé.%ldm%nz@d

standard processing 6, which inc eteérmning for the input signal 1 a
st andar d corrprnf§§<tﬁsega10ﬁtr@bﬁll9ﬂ@| cgnppent hl.adwomddtirdisatipn ﬁaleﬁsSmlaﬁ@m d

conpr essi RShiesd A standard processed control signal
conmponent |s %h@r%{) Oﬂl!r)(g'\r}lggs Al t hough not shown in fig. 2,

the presence of one @9$ Imatemm fl@f- Zadhptindigidyptizess somgressia S@I@Sed above
Is of course gk@%&%@%'c\éﬂﬂbﬁréd”tot Pfo?/uc?@’gorﬁjé Qb arﬁpl‘?ﬁc%‘uﬁﬂd&rt‘i’mle 'Pp

i ndi vidualize processed-contro nponen are nult
toget her in arsigbriopiheansltiplicston 5aCtt®r ialis,i g mmatem gednaky ﬂlecrteeS-f orm

sai d control % Bl 3 value of 1 to'%CGQ[Jg' '?Q) 6\9eraar'gé|h<$5 mefm% %Ejlfh}é\ﬂb r more

i ndi vi dual i ze rocessi ngs npl emen ot h
acclimati zHi | (mca*ndtltatlmw fTrtethTgtloﬁlog* theapcrlmmasloarpeallotlemamvarwfmay of

i mpl ementing ao%%l &@ttjozaaﬁother but typically lasts for some months. In the embodi-
ment shown, the acclimatization period lasts for three months.

According to an embodiment the variation of the multiplication
factor is determined based on a usage log in the hearing aid. Hereby it is

20 secured that the progress of the acclimatization only depends on the
time the hearing aid has been used.

Similar to the embodiment of fig. 1, the input signal 1 is picked
up at 'IN” and the output signal 2 is sent out at ‘OUT’. A signal path 4 ex-
tends between 'IN’ and ‘OUT’, and the control signal 3 is derived from

25 the input signal 1. In multiplication point 24 the input signal 1 is multi-
plied by a number derived from said control signal 3 to provide the out-
put signal 2. The paths, which extend below the signal path 4, form con-
trol signal paths.

The process of deriving the control signal 3 from the input signal

30 1 comprises, besides the above-mentioned individualized processing, a
standard processing 6, which includes determining for the input signal 1
a standard compressor gain control output in accordance with a standard
compression characteristic 20. A standard processed control signal com-
ponent 7 is thereby provided.



10 tion. The enbodinent of fig. 3 is corresponding to that of fig. 2 in
that it presents an input signal 1, an output signal 2, a control signal 3,
a signal wetnieased control signal paths. In multiplicarcomrroéatso24 the
input signal 1 is nultiplied by a nunber derived fromsaid control signal 3
to provide the output signal 2. Also a standard processing 6 and an

i ndividual - 15 ized processing 10 takes place providing standard 7 and

i ndi vidualized 11 processed control sigh%\ conponents, which are multiplied

together in an approerate nunber of rrultlg)llcatlon points 19 so as to form
the control signal 3MNtheH@EVBEt SRy Hrb8i dathezRliesencs of PRE PRMCrEtRYE nent

control I ed by dfha%la%ﬁ@é p%cés@mgcéé %I‘i%cﬂ&’séﬁ Ql%velé éﬁ&i&§@%‘idongodt%ﬂfab|é1pu'f
The 20 user is free to control | evel uppr essi on.

skilled per sorin\RP'ISIerﬂltPRfBF’@PénH"'et ’f’ltéf‘d?'ﬁb7 éﬁﬂl'ﬂ@'HHU@HZQﬁ‘ 1} pepcessnd F@'P i s not
limted to aCQFéI@érﬁaﬂ%h%nthg af@i%@lrﬂ%d%géﬂ@r if 3Pl SHorBphaRNGEhben Wi th

for instance the fine-fitting of the hearing aid. Another alternative way
of inpl emerti ff raukiglicatiom pRIBYS Hate frm $3dicoakof 8igpyl Bncreasi ng t he val ue

of the individualizeg GPHRECRS BhothNemBBHRMN O P W Wo?@'uﬁdu@ud%ﬁfié‘ct erm ned
time. Were the increase IS achieved by neans of a nmultiplication factor,

t he i ndi vi dualArgerps@vpiRasvFomhinege esktiof malementing brihvacglimptizaiépn
conpressi on chay gt Ef; ﬂtmgl c and the nultiplication factor to increase froma
value of 0 to a flna lue of 1 over a 30 specified period of time to
obtain the required EHEcPiprasentatdropltetbtive wapbakineplemeantingswicliagaai s not

pref err ed 1S dhe el s Bk I nod3RIcArokBhaiAL b hiad HEndlonf ihelioss of

t he hearlng ai d user rad Intro ctl of a rtting
ei t her enbodi rmfment&ka@nnaumlgﬁaltl,zm putput signgk2, atdestriohdignilt 3, a_5|g@ahl | zed

conpressor may, e Used LAfrof b ﬁalfbétﬁwls”ﬂw grﬁulf P'ﬁcva}*ﬂgﬂdbd?ﬂt 3h Anef n;SL?tré?&“ vely,

a further indi'vidua |ze corrp essor so that o
i ndi vi dual i zedwa¢dn|prreelsloheql Qyws@tdnber dami@;f fram pgjdtdoatrfol aignfl Bito mgoof t he

hearing ai d angone. bR} b2 96 ARLEESATbedihsfls Lk BNl 51 ng

the acclimati zati on ano ment ividualized
conpr essi ofb chizedprersssingct0 dakes pacedproniding staralerayy and, ingwituelizxth of

e 1 ndivi dual | 2 o6, GOURY E5810NSGREY AGHRENSAIC Syl 202 Figliy Todliken staoe

of acclimti za]tl i za
correspondi ng idGan appropdiatd innerdaerrmfmneﬁsjhoatlmh@loattsaﬂ sd) ias uOsfoa;m dot ed from

R B o T
stored in the thabad mgtree dserfax owdiiabed be mxmnlen@mdpnmemtlmmessn mgpet.ofhd he
acel i mati | C)user is free to control the level of suppression.

The skilled person will understand that the application of user
control is not limited to acclimatization, but may also be applicable in
connection with for instance the fine-fitting of the hearing aid.

Another alternative way of implementing a form of acclimatiza-

25 tion is by increasing the value of the individualized compressor gain con-
trol output within a predetermined time. Where the increase is achieved
by means of a multiplication factor, the individualized compressor may
be set to a final individualized compression characteristic and the multi-
plication factor to increase from a value of 0 to a final value of 1 over a

30 specified period of time to obtain the required acclimatization effect.
However, this solution is not preferred, as there is no initial damping
that mimics the hearing loss of the hearing aid user, only a gradual in-
troduction of a fine-fitting.

In either embodiment, when acclimatization is over, the indivi-



15 process, and thus the individualized conpression characteristic to be
selected, is determned in response to a usage log in the hearing aid.

Her eby i twoosiewesoed t hat the progress of the accli mati rpafrinaroonisys2depends
on the tinme the hearing aid has been used. In yet another enbodi nent the
stage of the acclimatization 20 process is determned in response to a
conparison of the usage logs in a first hearing aid and a second hearing
aid respectively, where the two hearing 3 ds t oget her form a binaura
hearing aid system In a specific enbodinent the two hearing aids are
synchroni zed iW2H7/bFOMPressoliraaY Rat Usedefoad g Hidindzek thenhearlieaids A'he sane

in the two heagimgivdlydS fulrerdRdiGRIUAIIREH EOmPReRBP okkTBAHréNHEd Is§ tAahe by
wirel essly exchanging a paraneter representing the |apse of acclimatization

time in each oe REIVidWRIKEAGOMPrasyy. is Asedrfar hgdetakingeisoiisréHing At nost

advanced st agenefheafinl! B NG AOhdiidGaRRatohreBMishRRAI DA LALERak N Case
t he paraneter representing the |apse of acclimatization time inplies

di fferent stad@s the agdiniHatiedti zation in the two hearing aids. I n

an enbodi ment the hegy hfsthal dribeBimbst §3BABE & dRfid HBEE $ohiedditn cha-
automatically determ ned stage of acclimatization, hereby ensuring that the

stage of accl i"REErizEES OFF iS50reA Iacihsr BeaTénd wid viere ercer of Prefutivddes. 16
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and ask the ditegengsad indhgrhwduing aiteAecsdingdd &sppeificemopdiDTVE foones in t he

hearing aid user, ; SSi ; I Nt he

di spenser's t;%ggﬁgilg,d@ﬁpfébegﬁﬁp ggﬁlﬁng%é%ggﬂggég ﬁiﬁoﬁg%ﬂg te E% (I)réa
speaker close @@ the hearing aid mcro- 10 phones. It is to be appreciated
that the acclimatizaj] nrogce ' i ion.is..very well
suited for this type'&%c%??@émfoe%@o%%g{jﬁﬂg E%c%ﬂa S ?ﬁgﬂ%#“@gﬂg%%re only
requi red tibt rmnegrst aad shupliee outividnalizeldatonapiessiontdhergrtefigia wdbssage of

limatizati d. i i at
o bR, RoaSEL By NREShl. BELSRURN 17 AERIRFLUE v
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t el ephone call . I n e I the autonmatic determ nation
of acclimti Zar}t&(}a téTSgtgei%g%E'aé %'%Hggﬁgg%ggg%mr up of the hearing aids,

and the result of thk aetarither detmrdinneat itba sthgehef dloe|ldaolmiiadtion st age
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first hearing aid and a second hearing aid respectively, where the two
hearing aids together form a binaural hearing aid system. In a specific
embodiment the two hearing aids are synchronized in order to ensure
that the acclimatization stage is the same in the two hearing aids. Ac-
25 cording to an embodiment this is done by wirelessly exchanging a para-
meter representing the lapse of acclimatization time in each of the two
hearing aids. According to an embodiment the most advanced stage of
acclimatization is chosen for both hearing aids in case the parameter
representing the lapse of acclimatization time implies different stages of

30 acclimatization in the two hearing aids.
In an embodiment the hearing aid user is capable of overruling
the automatically determined stage of acclimatization, hereby ensuring
that the stage of acclimatization is in accordance with the users prefe-

rences.



Turning nowto fig. 4, this shows an exanple of an individualized
conpression characteristic 23 as e.g. used in the first enbodi nent

accor di ngvoaotinedour st aspect of the invention, but in pcirmx2péesespl i cabl e
25 to any of the previous enbodi nents according to the first aspect of the
invention. In any of those enbodi nents, the standard conpression
characteristic may be adjusted in accordance with a standard rational e,
whil e the individualized conpression chafacteristic may be adjusted in
accordance with a fine-fitting profile of an individual hearing aid user.
30 As is seen in fi gACC&rd'f'Hetq ﬁcﬁ'ﬁv?@@ﬂﬂir&%ﬁ Emskagss PhrPceifapHEI N i c 23

provides a sowrh@naé@ﬁmhghIrﬁmbu@e@ﬁm#%n&searmﬂ)utf.hcmtn_lr@anﬂaaadn i nput signal.
The input sound pressure | evel is neasured dB, and the anplification is

expressed in terms ofCRrgARIHO aél%%ern%”&%?“@%ﬁﬂtﬁhéBtag%o‘cc%"ﬁ@tgé’éﬁn i$ he

i ndi vi dual i Zec&h%ﬁ?@d Q0 el Re 86 Irstd dhiZ3 a%uv%ﬁ@@ﬂuéﬁ‘cé bOpuél-Téne
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than the | oud oFJﬁGUWCé’sBlﬁ‘ﬁé (PEVEDsIn advRigel stuating thedeering AIGWSPT essur e
llevel s are evepadagpened diserser bRE kI éﬁ@pé’rﬁg@r'tﬁ' &%Hh@é‘ thd réfGr&xanpl e

shown. 5Each arrow extending fromthe abscissa in Qf 4 represents an
adj ust nent poisgaugnce AﬁDEHiFlf@Dﬁ’ém thwhagring aid p&?rrﬁ telephaite o Pressing

conpressi on chacagh el ahaﬁgZQemn IPﬁe @@g&%&@rds W kBRYe 'vm. |'e%%0ﬁ&9.ﬁdﬁe

conpressi on characteri stl c 23 j ust nent points . I'S seen, an
adj ust ment poiaid UBBriholgy Ehe @@@ph@nemuayewlm tpotftﬁ h@h@ngrmdltmwemd
pressure |fyel dﬁeQ' W? o Bk a|p‘a\"€cﬁ?1tre8~°tﬂ FHe%‘cc‘HFna%&laHéﬁ@%‘éesE%‘cE&r%ud

cour se concel a | e. re erab spacl n t ween ace nt
adj ust nent poutnttbe1®/Qr§|ogelrsefmewe\mwrﬁed fphéﬁlséw@@oweraowa:qrttrcﬂmﬂqme and

preferably w thig. tth%&fﬁ@gg?ﬁsn%ﬁ?ﬁllgoreéglrgg to'%Par%%ly%téJE{btl%EBhﬁ%arfoor

substantial ly every pressure | as proven to be
a suitabl e cortpronilaes biee weefrrred siage lhrdclobatidationgtoabs selectidemergby | exi bl e

adj ust ment - of steﬂa"ctl'n dind gﬁgrldgr%?e AR qﬁ%ﬁ%é’d‘ c%ﬁﬁ:fr@gé &4 '&%‘r&ct@ﬁét‘tﬁee the

ot her hand keeping he co earin at a surt evel .
I n the exehpl dghis mrahodr meronvehienh vigitsHogthed disphesead¢ans besvoidsd, peing s 13

are distribut q,g égbsatﬁmsdlgt@g&{oﬁqhgallr ange of input sound pressure

| evel s. This pr for enméntati on. O her arrangenents are of

course concei vabI e m:armtdengmhmdanemﬂmobutematltcrcemnmmlatloh of leclandp-ust ment

points tization stage is carried out at power up of the hearing aids, and the re-
sult of the automatic determination of the acclimatization stage is com-

20 municated to the user through a pre-recorded sound message played in
the hearing aids.

Turning now to fig. 4, this shows an example of an individual-
ized compression characteristic 23 as e.g. used in the first embodiment
according to the first aspect of the invention, but in principle applicable

25 to any of the previous embodiments according to the first aspect of the
invention. In any of those embodiments, the standard compression cha-
racteristic may be adjusted in accordance with a standard rationale,
while the individualized compression characteristic may be adjusted in
accordance with a fine-fitting profile of an individual hearing aid user.

30 As is seen in fig. 4, the individualized compression characteristic
23 provides a sound pressure level dependent amplification of an input
signal. The input sound pressure level is measured in dB, and the ampli-
fication is expressed in terms of a gain, also measured in dB.

As can be seen, the individualized compression characteristic 23



I's selected using an exponential function with a base of 2 and an expo- 25
nent that is selected fromthe natural nunbers. According to a preferred
enbodi nenwoaopidsesv4of 8 dB is selected. According to a Pammeoossbiadi - nent
the gain values of the adjustnment points are stored in a sinple |ook-up
tabl e, nunbered from one and up. For any given input sound pressure |evel

t he adj acent adjustnent points and the cqrresponding 30 gain values are
required in order to determ ne, based ont4 nterpol ation, the relevant gain.

Having a pitch of 8, the nunbers in the | gok-up tabl e contai ni n? the gain
val ues of the %&W@c@n‘?g a%l;'%é%fé%re%i)rﬁrﬁp'{féﬁhﬁéoﬁér SPRAFPRBIPURS T&MehD| y

shifting the Qbr@byeafténpéﬁﬁe%@tt%h Qﬁe%udé}eso\cﬁqhu;@regiurTehI@véIBPHEtu%ﬂ'y‘nﬁhepr essure
| evel three places to the left. Her aver%q1 fi- 18 cient digital
ragan

i mpl enent ati Or{om,:@erpmﬂndd@aessure levels ‘Pﬁ% qvRai ¢ dyeclonpresspaiive

characteri sti grgifRbtibh n tHe é§arﬁ @ogﬁdv\npous function of the input sound
pressure |level. That_ensures tha dg unps or discontinuities occur in the

i ndi vi dual iZed conpreadoprrgy ‘ﬁXtGBd'@ﬁ re@Ente ppscisse ianfa-i4 reRePMS athi ch
coul d ot herw sl &afknk Hoad: $ONRGSHRNhY point is a point, in which the com-

pression characteristic 23 may be adjusted without influencing the com-
pression characteristic 23 in other adjustment points 13.
As is seen, an adjustment point 13 is provided for every 10 dB
10 of the input sound pressure level. A higher or lower resolution of ad-
justment points is of course conceivable. Preferably, the pitch or spacing
between two adjacent adjustment points 13 is selected within the range
of 2 dB to 20 dB, and preferably within the range of 5 dB to 10 dB.
An adjustment point for substantially every 10 dB of input
15 sound pressure level has proven to be a suitable compromise between
on one hand obtaining a sufficiently flexible adjustment of the individua-
lized compression characteristic while on the other hand keeping the
complexity of the hearing aid at a suitable level.
In the exemplary embodiment shown in Fig. 4, the adjustment
20 points 13 are distributed equidistantly over the range of input sound
pressure levels. This provides for simple implementation. Other ar-
rangements are of course conceivable.
According to an embodiment the pitch of the adjustment points
is selected using an exponential function with a base of 2 and an expo-
25 nent that is selected from the natural numbers. According to a preferred
embodiment a pitch of 8 dB is selected. According to a further embodi-
ment the gain values of the adjustment points are stored in a simple
look-up table, numbered from one and up. For any given input sound
pressure level the adjacent adjustment points and the corresponding
30 gain values are required in order to determine, based on interpolation,
the relevant gain. Having a pitch of 8, the numbers in the look-up table
containing the gain values of the adjacent adjustment points can be de-
termined by simply shifting the binary representation of the value of the

input sound pressure level three places to the left. Hereby a very effi-



Still, in practice limtations exist as to the possible variation of the

i ndi vidual i zed conpression characteristic 23 fromone adjustnent point 13
to an adjwoenti/@ejoust nent point 13. A conpression char aeCem0091030327¢c Wit h
a too large difference between the gain values of two adjacent adjustnent
poi nts may cause bad sound quality. For instance, an individualized
conpression characteristic presenting a gain of 15 dB for a sound pressure
|l evel of 30 dB, while presenting a gain -15 dB for a sound pressure

| evel of 40 dB_at the sane frequency is an exanple of a 15 variance from
one adj ust nentCigBifieitaldmpieragnt@tiants REGViIdethent point being too large to

result in proper soutkk Ghdlidu¥lized compredsidh cRasREMstRNDE ITfigxanple of an
i ndi vi dual i zed conpression characteristic 23, which is_ex reSS|n%Bthe

i ndi vi dual i zeFOPEHRPP &S SHICtigR; ¢f the igPWlosRUNKLBIESSHiger el NaF eppwesipat sound
pressure | evelpg ﬁdhb’sgblq'%l"ﬁcoagn@@ibﬂto%c&ﬁlrﬁfﬁ‘e mﬂlﬂuali%@cto%%ﬂegéél@élw y over

the entire input’ range. is seen, this particular individualized

conpr essi orP cPaYdaltene; '§'tti”'§ aZBD'ﬁfC@P'PHeWhéﬁJﬁp‘FQLW Chh¢ryseieadhe kast sendound
pressure |evelg,iand yet no anplification of the |ouder sound pressure

|l evel s. The individualized conpression characteristic 23 of fig. 5 would 25
for instance be suit &bllein gracdicgslénitata@nmexiahaaltedbe nessinte vardaiamgf as to

the Iouder soypd g |.gea %%&ES%M QRI-¥ERAEO ABrbA0 SR aHﬁ'JsErh@nt

particul ar frequencg at the sanme tinme experiencing a rather
severe heari ngpadiRisk é@aﬂcachwné@ﬂﬂ@ﬁ"@@tmémr@sﬁj@@np@«ﬁéloﬁ chaagctpesween 0

dB- 50 dB, f(§ tefRewipds ‘fb&"@]gezcﬂﬂfeFéHHérr?écWe%ﬁ tﬁ@ag’a‘?ﬁtv%[ Jt 3 Ctwda 398[‘1?93 30

al nrost no anplification of “the ut si or" the | ouder sou pressure
| evel s and yetadatustﬂmtmmﬁsmm cau@ﬂ bad égunﬁ@uahiryutFosu@a’ﬁamca‘,can inbevisof t er

sound pressur & gy %& Som ression cﬂé'r%ctb}g -8l eBin hgr%élﬁxéfbllk &y @f 4 he

adj ust nent p035|b| Itre he I'n It zZed conpressi on characteristic.
Wher eas the exonpHaprgsdigecievgrefsso aiB, odwrailteaot@engngca gtinf ofy-1% dBefiprfa t one

| ndi vi dual “heaglag ;ﬁlegsdﬂ*égéveltu%&ﬁﬁ@!tﬁé%aﬁ%@é@&&c&ﬁf% f]a‘iﬁﬁ“ tgc of

fig. 5 may fit anot IVi earing a escrlbed
in detail Mer eianiantééronn @ndaerctjusimqm’cemint5tosamadlahalniaadjestnsemtcpmﬁt bee

standard conpr, ts..according to the first aspect
of the mvenhﬁiﬁ% Ié Q?%Q%%ér{@te%a ro§gg rg;}eﬁgflggl e using a nunber of

predet er mi ned adj ustlFrgnS spmwst snatihst reubmpdasdob‘aerinaiv'rchmgeedatomppeﬂsidrevel S as
descri bed abov for t di e ressi.o acter stlc of t he

i ndi vi dual i zed: arﬁ)?esso?g g g ﬁaegﬁsmg oem@\a)%/r@uag'a?% |8h1 & v auEt z ed
conpr essi on clesr acbeatingdus fuatdtioh difads1enmpet adpmﬁtpvrrmer@mevHJsAdjmtmeat d

char act er 1 201 POy b SR REEleR feliuaPRHR R ithn ShRE B e Bar Rota e,
while the i ndlseeduahiszpalrtncu_ranrmslmlmmlrzlaarcanh@felssbncchmycﬁeasadjmmed— in
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fication of the louder sound pressure levels.
The individualized compression characteristic 23 of fig. 5 would
25 for instance be suitable for a user having an almost normal hearing as to
the louder sound pressure levels, say between 60 dB-100 dB, in the par-
ticular frequency band, while at the same time experiencing a rather se-
vere hearing loss as to the softer sound pressure levels, say between 0
dB-50 dB, as the individualized compression characteristic 23 provides
30 almost no amplification of the input signal for the louder sound pressure
levels and yet at the same time amplifies the input signal for the softer
sound pressure levels.
This illustrates the flexibility of the adjustment possibilities of
the individualized compression characteristic. Whereas the exemplary



Furthernore, by using the existing standard conpressor as basis for the
further addition of an individualized conpressor, the advantages of a
proven desognii/deasoisl it ated i npl enentati on and adj ust mentcama2otvEbized.

Thus, the further functionalities of the individualized conpres- 20 sor are
provi ded wit hout unnecessarily increasing the overall conplexity of the
hearing aid. Al t hough not preferred, an enbodi nent where said
standard conpressor has as nany as, or not e adj ust rent points than, said

i ndi vi dual i zed conpressor is of course also concejvable. 25Turning now to

fig. 6, yet arfGMHIESIABSHPIASHRNSIC ATHI- G B it INR/BANMIGH! AcBEPAIAI{UED t he

first aspect ofr theeRdRpRRY cbﬁb@éﬁs‘u&ﬂch&aé@%c oﬂﬁ? ehadifiEBAbtHar ihi 9. 6 1S
general ly sim| ar to the embodi ment shown in however, the
i ndi vi dual i zecﬂ'ﬂﬁé@'é@%ﬁrﬁ‘@ ald US£™t he enbodi msnt of fig. 6 conprises three

paral I el individualigzeg b roedld, dhi RNEin3Qne kanRRE Hofdresd
respective individualize ngre55|on characterlsflcs 23a, 23b and 23c.
e

Each respecti &N ﬁb?@‘:@%{aﬂtlcz toe rasarRdrsH oFPrBRERSERE &1 jastyi of P embtmdli- 23¢ s
adj ust abl e i ndgpseRdsRblyingftothe fﬂ%t‘%&ﬁect of the invditich IRCEH FRVseiatso

particularly useful I n connection with sound environnment” specific
fine-fitting. PeSedivgtabis usthendritumber ohpeedeterneired 20 wement peirvts\disonnent ,

i n whi ch Ce”achBuEa%O?kﬁés r & r&pd bft h@gﬂé%%vgé hesmmb%%e%r%é rﬁrﬁa& sound

envi ronnents nay teni ng sic, listening to a lecture, |istening
to sinul taneou’%lzé@ﬁvmgﬁﬁl@héharﬁc@%tl@\ﬂﬂtfs@tm“\aéuatzeé gearrrgssdsei ng i n

nearly quig surt ounglehdant), RSIA ] £ai3 Ry Ru30Is BAmpRlisEhecRighers Tn @

car, bus or train. erent sound environne require
di fferent findstd stil Mpsomarheadiestinieny poidts Fean isaislt @t@oéarctmovmrwmaﬂlqjml i zed

conpressor "‘h'c%'%réc"‘ceufuét&e“lfr{ #’é&gtlﬁ@ tdrierg U r8£§{+r‘i WIRMeRLid k3o g to a

| ecture may be set to soun pressure 'l evel's an requenci es typical
for speech. l1@djusiethén acmancﬂmithzaastaodmatmalamwrﬂh the indimigluRiizeded f or

the sound enviJanent Rfchatg&gﬂét&gn]ia ngSa{ ustBy |P§ac%8F e AP 1 ¥ine-

frequencies corr pon i ng accor o Fndividua
requi rements dittinperofdanit mg iadididuséhearsg pEl wswdi cat ed infig. 6, each

i ndi vi dual i zed conpr@ﬁﬁ%&%awc su‘?’itl’iee 2k h§ s%%r‘?‘dara (%gmﬁ%%#orz?scggji gur ed

differently fromthe others.
i ndi vi dual i zectns:ﬁrrpﬂmﬁmthe&‘laldmaxm ah anntdndwumaillzede:@nwafpso&rss;h@mdvan—

char acter | sti G438 Do JERVLRR, ARIGINSY Lok alfEaUphid begiiagnpyer the

entire input as an

i ndi vi dual i zecbbd:mnpdeﬁlsmgrthekfartaet émmcstancahﬂ@s aBthet hminvudsalrzedfaogwresl— to
provi de Ii% l e _or_no an‘g bl n the softer .as, wel ﬁ n tlhetlouder
sound preselr € AEEPPEVEY §V “é‘”SF%%faEHV RIS ?Y‘?ré P8R 5% he

i nternedi at e sfuhd hpadsgaie i nput |evels. The bottonmost individualized

conpressor 21c has an i ndi Vld all ression char cteristic 23c that is
configured to provi d&'BHPN Y aP?‘%ﬁrr {i gﬁ o8 ENPLASISSLR Lt
compressor has as many as, or more adjustment points than, said indi-

vidualized compressor is of course also conceivable.
25 Turning now to fig. 6, yet another embodiment of the present
invention according to the first aspect of the present invention is shown.
The embodiment in fig. 6 is generally similar to the embodiment shown
in fig. 1, however, the individualized processing 10 of the embodiment of
fig. 6 comprises three parallel individualized compressors 21a, 21b and
30 21c¢, each having respective individualized compression characteristics
23a, 23b and 23c. Each respective individualized compression character-
istic 23a, 23b, 23c¢ is adjustable independently of the others.
This embodiment is particularly useful in connection with sound

environment specific fine-fitting. “"Sound environment” in this context



25 softer sound pressure input levels, and a negative anplification at the
| ouder sound pressure input levels, while |little or no anplification at the
i nt er rediwoeeosiosod4pr essure i nput | evels. The ill ustrat edTinowidoei zed
conpressor characteristics 23a, 23b and 23c are chosen arbitrarily and are
not nmeant to be specifically suited for any given sound situation. 30 As

i ndi cated by switch 15, only one individualized conpressor is switched in
at a tinme, nanely that individualized cdﬁbressor whose conpression
characteristic corresponds to the prevailing sound environnent.

term ned diffdPeFIS aﬁﬁlﬁ‘é’trPE”I?@HdE”tWBWE cedipith A6P4Stisy canifions H'@Vél'a§§| fier is

able to deci d%rﬁ\blb§*bfscﬁﬁ#é‘r‘énﬁ%\vﬂhh@r&m%nﬁ{&\@'nhéy 3k I%t@rﬂﬁf}aebnmﬁ'@l@eﬂ’é and
switch in an individualized conpressor with an individualized conpression

characteri sti Geﬁkﬁ‘ﬂr@sﬁdﬁ‘éﬁuﬁ% Hgeningt tos i tanePHP SIOMEATSAtIARS dX -2 SoAYfbl e of a

classifier is @MeR itha %T%Z%%ﬁn nearly quidVBaP®uh@ingRbdrab&hydnaosieot h
transition fromone individuialized conpression characteristiC to another

i ndi vi dual iZedOEPPYLUIE GHCR RAMAGI@ri BYS er Ha-be provided to obtain a nore

continuous sound exXpgif-PRREsEFREChArbymehRaN nidierdiRfie i |$fekéhtafrhé°«ﬁ¥t'|r¥d)“”9”t
in which nore simultane- 10 ous sound situations rival

possi bility faf theehem®g AidmFoprinFansel @nt'@dlgﬂuﬁbiﬁ%é@m@é@ﬁsphéwmh fier ent
i ndi vi dual i Zeq; {OfRESIHOfR %ﬂgw %ﬁrorﬁ&ﬁc@ﬁus%uﬁé ?H'aq@&urg%yPBé%ép' i ty

of a user input is Indicat in fl The user i nput
may be provi ddd ampify gbued riH’@FS/-é’et @Vﬁheaadafgemuer@resm'mal s IBeshown, in

addition to tiehdth@sHd)iglaify compressor! Which ik GirRentaf &SRO IiALNL he

i nvention 1s not Irmt i mrents shown and SCI’I in the
above. Vari ousirendidriteeft isseringrie wasicamaynke saly thanify ifeadugnciesicorout

departing from.LisfSQRE chdife BPRRNLSH G irtfiaad RAlFNhetHbMhe

hearing aid user.
As is indicated in fig. 6, each individualized compression charac-

15 teristic 23a, 23b, 23c is configured differently from the others. In the
embodiment shown the topmost individualized compressor 21a has an
individualized compression characteristic 23a that provides an equally
large amplification over the entire input range. The midmost individual-
ized compressor 21b has an individualized compression characteristic

20 23b that is configured to provide little or no amplification in the softer as
well as in the louder sound pressure input levels, while providing more
amplification of the intermediate sound pressure input levels. The bot-
tommost individualized compressor 21c has an individualized compres-
sion characteristic 23c that is configured to provide amplification at the

25 softer sound pressure input levels, and a negative amplification at the
louder sound pressure input levels, while little or no amplification at the
intermediate sound pressure input levels. The illustrated individualized
compressor characteristics 23a, 23b and 23c are chosen arbitrarily and
are not meant to be specifically suited for any given sound situation.

30 As indicated by switch 15, only one individualized compressor is
switched in at a time, namely that individualized compressor, whose
compression characteristic corresponds to the prevailing sound environ-
ment.

A classifier 16 is able to distinguish between a number of prede-



1. A nethod of processing a signal in a hearing aid, conprising the steps
of :  picking up an acoustical signal, 5- deriving an input signal fromthe
acoust i cavo=omabs04 deriving a control signal fromthe iPopmK2009y35a327
processing the input signal in a signal processing device in accordance
with the control signal so as to provide an output signal, where the
process of deriving said control signal conprises: 10- estimating a signal
level for the input signal hereby providpng an input signal |evel estimte,
- executing a standard proceSS|ng i ncl udi ng determ ning for the input

signal a stand&FBNeInFfBERIracgustc CBREIFBNS N RASS Af Hiatotbrstassifiet I'f' a

standard CONMPr%sitOMHeRY ARI@ sSdnd enVsbMBehh @réviiidt atsh Hedlaid e¥GheAd
estimate as input to the standard conpressor, hereby providing a standard

control si gnal@ndomyielei an individualizag comRArRgsANWItA N IdiM¥3lZ8d fiogRes si ng,

i ncl udi ng det e;frewbmhér%rctér&%clcra)pfcgspéhamaltoat'ﬂat BQurYd dH@kbAREnE HPPERSSOr
ga| n control out put in accordance wth an individualized corrpreSS| on

characteri sti @MRISiHG ¢lawsifiey is gan 18 Yrral2O0R8%8 estimate as input to the

i ndi vidual i zed ComPI A8 forh%tﬁ?ﬁ(ndf"a%‘(ﬁ&étﬂ&r@ﬁ‘slﬂlm'fr‘()'nﬁj'éﬁla'|ﬁ&9|o%%ﬂ£écpl
si gnal conponent, and ng the standard and individualized

control si gnaICO@@fﬁ@‘Jﬁ@'mCBa't%tqrdﬁtmt§aﬁ"t§>t|&@m‘ﬂﬁ|Ulldtﬁ“@ﬂélcompressmn charac- wher ei n
the standard apfsideiy ?é'?rb@u@gd QB%DS&%‘Q%O@@O@% BHE(ioaﬁ WheliBnce

substantially the same quency be _ 4 od according to
claim 1, conprésgeeiglly mestidg wfer isén enrmpviteamendiivivdueh inwe soNprReesi on

characteri i h 8351 ng Ioss of the intended hearing aid user.
3. The et odcoé%gs Hls(;‘tu{aos?:?al %n 1 or 2, conprising the step 30 of:

mul tiplying the i ndu/eunmallbllmedorctjmue@rsbrmgar mecssift foswisch petwegn the
accl i mati zat i QiR 2fRhGEub MR doinMRELARI 212918, DYRF AP Be FrolibdE: The
possibility of a user input is indicated by the block 17 in fig. 6. The user
input 17 may be provided as an alternative to the classifier 16 or, as

15 shown, in addition to the classifier 16.

It is to be understood that the invention is not limited to the
embodiments shown and/or described in the above. Various modifica-
tions and variations may be carried out without departing from the scope
the appended claims.

20



4. The method according to claim 3, conprising the step of: decreasing the
acclimati zati on paraneter after the | apse of a predeterm ned

accl i mat iwaet2oomedbsone span. 23 5. The met hod accecdingotsnsed2ai m 1 or
2, conprising the step of selecting an individualized conpression
characteristic anong a nunber of predeterm ned individualized conpression
characteristics in response to the | apse of a predeterm ned acclimatization
time span. 56. The nethod according to a?r?y one of the preceding clains,
conprising the step of determ ni_ng the |apse of acclimatization tine based
on the status of a hearing & & Js%gé\'l-ﬁg. CLATMSThe nethod according

to any one of the precgthaghodl & PRocesIMPaI ShMdl ihREnSEBRS alf, ‘cobdbrisin
exchangi ng, between a first and a second hearing aid in a bin- aura
hearing aid sy886#PSCfirst and a second paraneter representing the |apse

of acclimatization tipRking df8n bkbsdticAndighRe second hearing aid
respecti velgl, ~~ conparing, said paranmeters in the first and the
second hear} ng 15 ai ddem¢pean perysignal from theqspustiGahgigiabomrmon st age of

acclimatization, in 1heiRhgaudrdi@Rjiane ot ths¥pleligngpsed on this

conpari son. 8. The met hod according to claim 7, conprising the step
of sel ecting the nost PERseasicgdhstiryy v9naldeld sianalzeressin@devica e aget hod
according to apy, With tRE BRESELAY J & I prfRIPEA BuBSL dignai! G

selecting an i nd?w ual | zed_cporrpr_egsigon %lhar Bet eristi 89%%#@” a’ nuﬁ?er of

pr edet er m ned thadiresess#ifidesidingosaid esrirohsignrcdcirisestics in response to a

user intergetion.  _ ogtimating &%i%zm?em%me%saf digRg ﬁereg%e%i the
precedi ng clains, 25 conprisi'ng the step of playing~a soun ssag
i ndi cati ng t heénsinagesighakblerel estimate: i on. 11. The net hod according

to claim1, where the prQeeRy 9fscdfidrd PoEBENGOMdiRding' SBImInkid R6F

conpri ses:
the input signal a standard compressor gain control output in accordance

with a standard compression characteristic, using the input signal level
15 estimate as input to the standard compressor, hereby providing a stan-
dard control signal component,

- executing an individualized processing, including determining
for the input signal an individualized compressor gain control output in
accordance with an individualized compression characteristic, using the

20 input signal level estimate as input to the individualized compressor,
hereby providing an individualized control signal component, and

- multiplying the standard and individualized control signal com-
ponents to form said control signal,

wherein the standard and individualized processings are carried

25 outin substantially the same frequency band.

2. The method according to claim 1, comprising the step of: set-
ting the individualized compression characteristic to mimic the hearing
loss of the intended hearing aid user.

3. The method according to claim 1 or 2, comprising the step

30 of: multiplying the individualized compressor gain control output by an
acclimatization parameter that is variable as a function of time.

4. The method according to claim 3, comprising the step of:
decreasing the acclimatization parameter after the lapse of a predeter-

mined acclimatization time span.



executing an adaptive processing of the input signal using said 30 standard
conpressor gain control output so as to provide an adaptive processed
control swgnaii/isesipponent, and mul tiplying the scamdana/050327

i ndi vi dual i zed and adaptive processed control signal conponents to formthe
control signal, wherein the standard, individualized and adaptive
processings 24 are carried out in substantially the sanme frequency band.

12. The method according to claim 11, witet ei n the adapti ve processing

conprises opti msatlon of a speech intelligibility index.
The nmet hod accordi ng tBh%P"éﬁtH?CifCEer!L@ tHaieilnot ec‘?rﬁaf'%'n%tﬂﬁasﬁ&ﬁﬁ

conpressor Ch%reﬂé‘chﬂblaﬁ{'|r€d|!/|8u§I$zteda€d?rﬁbFEs§9)ntéhatraé’ce'r@ﬂt\én%’r?d abh@hgeences of
t he i ntended user. . The nethod according to claim 1, conprising

the step of: élfjﬁ@ﬁ'?ti‘?@mﬂrl‘ﬁg IW‘i'(h‘f'W%llZ&F'lC%Wrééﬂﬁﬁéé@f%eﬁﬂaqsa'@t’@SPQW% usi ng
a number of prt@@ﬁé%ﬂ?erlﬁ% d'é%érﬂﬁﬁéd B@élﬁﬁ&lﬁ‘t@hrtirﬁétsﬁgnwer a range of
com 10 pressor input |eve . The nethod according to claim
14, where the conpre@s@helrﬁﬂﬁt‘)dl §CCz§?ﬁd'@§t'i°nﬁt‘é e phEhe prieerdnesRIMs | evel |
and the pitch c%f”nﬁr@‘?ng{a%é's&tstgﬁnéf Reidhiinihg BRI pasedolahifaliffidARaR. Of 2 dB
- 20 dB, and preferab B. 6. The nethod according to claim
14, where the @éﬁ@ﬂé%@rs’c@tﬂﬁlﬁfal@eaeYWGe@ﬂlu’q?ag@'Qﬁ t he sound pressure |evel,

and the pitch of the;agjus} td RARRg & 8RY &Ffeedr Us RRMGAL I al
function with a base o? an expo'ngnt tﬁ I's sel e?)g%%'ra r’fa(;mthe nat ur al
nunbers. comprising thel$tepfrl¢é met hod accor d| ng to claim 16, where the

pitch of tfig 20 adj usLuEp, ﬂgq,rﬁeﬁwbén %@n@?%ﬁg t&;ﬁﬂd%e‘gﬁnﬁ aid in a bins 18. The

nmet hod according to any on e clains wher el e standard
conpr essi on clauralchering iaid systad], usfias endisi seroadnparbaretef representéndr ned

adj ust ment  poi, Iﬁa%‘: f)f 59 hsliAYEh tﬂnéqggﬁeqrsPQH&Prtﬁé%QEor'hd‘HHéruﬁi‘é?d s, and

wherein the in IVI |ze conpressi on characteristic
adj ust nent poirespedtivaly, sai d st andard conpressi on characteristic.

- comparing, said parameters in the first and the second hearing

15 aid respectively,

- selecting a common stage of acclimatization, in the binaural
hearing aid system, based on this comparison.

8. The method according to claim 7, comprising the step of se-
lecting the most advanced stage of acclimatization.

20 9. The method according to any one of the preceding claims,
comprising the step of selecting an individualized compression character-
istic among a number of predetermined individualized compression char-
acteristics in response to a user interaction.

10. The method according to any one of the preceding claims,

25 comprising the step of playing a sound message indicating the stage of
acclimatization.

11. The method according to claim 1, where the process of de-
riving the control signal further comprises:
- executing an adaptive processing of the input signal using said

30 standard compressor gain control output so as to provide an adaptive
processed control signal component, and

- multiplying the standard, individualized and adaptive proc-
essed control signal components to form the control signal,
wherein the standard, individualized and adaptive processings



19. The method according to any one of the clains 11 - 18, conprising the

steps of: determning a plurality of individualized
conpr essiwo 20695030 teristics corresponding to a pl uralpcrpredossusd
envi ronments, and sel ecting an individualized conpressor gain

control output in accordance with an individualized conpression
characteristic corresponding to a current sound environnment. 20. A nethod
of fitting a hearing aid to a hearing ai<f user, com 25 prising the steps

of : adjusting a standard con'ﬁr essor_gain according to a standard
rational e her 5§ BFRA arhi§ swbstaiigdy dhe sapedEcauncyP@ndet eri stic, and

adj usting an indivi dual TEednedHRr §8&RHIngatd ddimaeondrNER Md Bdaptie
preferences of the hearing aid user hereby prOVIdlnﬁ t he individualized
conpr essi on cHAPERSSEIG GXMerises optimisation of arppereh HYEMGREEY dP¥RXt 0 cl ai m 20,

wherein the standard)£OofRs @ssthed bardRed €6 IchlinC11 Drat Ush&@itishdighd nunber
of predeterm ned adjustnent points distributed over a rangﬁa of conpressor

i nput | evels, vi¢valigad vrupeiasspheharrftoiisiials seidee®rpines tyldyideakri stic

i s adjusted i n, -aREENRRIHiBelif@Rdeqiudest andard conpression characteristic.
22. A nmethod of fitting a hearing aid to a hearing aid user conprising the

steps of: . 14. Thgljrosthodgaceosdinadar daicoripr@spisigaithe tepofi ng to a
standard 15 I ajd; Qg TiRYia BE LIRS ioRNARN A eARRE ERHPE number
characteristic, ~adjusting an Individualized conpressor gain in
accor dance wi tdi preflietesrminedgdiwitment | naielsi digtriiied aavebye proge dif repram

i ndi vi dualiozeg)rgggggr-ﬁé&i iBPeicharacteristic, adapted for a first stage of
acclimati zati an, and adj usting an individualized conpressor gain

in accordance with 205.aTkedoeitiodt aageraing doctlrimtlidz avhers ther epprasser di ng an
I ndi vi dual | zed, GAMRILSSI PRI RS RUNIirEss FIFN S daf Pt 2 pREF BRthSLAge Of

acclimati zati on,
justment points is selected within the range of 2 dB - 20 dB, and pref-

erably 5 dB - 10 dB.

15 16. The method according to claim 14, where the compressor
input is an estimate of the sound pressure level, and the pitch of the ad-
justment points is selected using an exponential function with a base of
2 and an exponent that is selected from the natural numbers.

17. The method according to claim 16, where the pitch of the

20 adjustment points is selected to be 8 dB.

18. The method according to any one of the claims 14 - 17,
wherein the standard compression characteristic is adjustable using a
number of predetermined adjustment points distributed over a range of
compressor input levels, and wherein the individualized compression

25 characteristic has more adjustment points than said standard compres-
sion characteristic.

19. The method according to any one of the claims 11 - 18,
comprising the steps of:

- determining a plurality of individualized compression charac-

30 teristics corresponding to a plurality of sound environments, and

- selecting an individualized compressor gain control output in
accordance with an individualized compression characteristic corre-
sponding to a current sound environment.

20. A method of fitting a hearing aid to a hearing aid user, com-



23. The nethod according to claim22, wherein the individualized conpressor
characteristic mmcs the correspondi ng characteristics 25 of the hearing

| oss of twe 20ntmspsded hearing aid user. 24. A heaminpo@i 0327
conprising: neans for picking up an acoustical signal; means for deriving
an input signal fromthe acoustical signal; neans for deriving a control
signal fromthe input signal; neans for anplifying the input signal in
accordance with the control signal hereb735 30 providing an output signal;
and neans for converting the output signal into an acoustical signal,
wher ei n the v B1e 8PS ¢f'ng the control signal includes: a standard

conpressor having a shajidang LIRSS EMPRALSE LS Sdcopdindaptstahabrd
provi ding a standard control signal conponent, an individualized conpressor

havi ng an i ndiPHeURIFiNEERP X BIRYIEES Grstangard copppreesien icharacterdrtist @adf or

providing an indivi dugjgefg @ANhaRiduHigER o HBRRABEBhIN 1A acORRInck SYE
estimator for ﬂrOV|d|ng the input for the standard and i ndividualized

conpr essor andhgmArefaseneast ofoeneiing aid vaaArtPehY meovidigst therindivéddualandar d

and the indi viigé@gérﬁ%gsg%t&@ragtggg@é_ conponent to 5 formthe control
si gnal . 25. The hearing aid according to claim24, conprising:

adaptive processing #kafh8e gnapoddac@rdipgold 6laig &9 udepeinvidecsiandard si gnal
Comeor i oral SRR SR AR b an e
according to cdisientqoins, dighiuéeth ovae aathigel YeCcPNOLRSSer Mpputearelsar e
adapt ed fofg ORYMyREAGN FhS REGGRILEB &S Lo BbRidsidny chdtdeteristic is adjusted in

more points than said standard compression characteristic.

22. A method of fitting a hearing aid to a hearing aid user com-
prising the steps of:

- adjusting a standard compressor gain according to a standard

15 rationale hereby providing a standard compression characteristic,

- adjusting an individualized compressor gain in accordance with
a first stage of acclimatization hereby providing an individualized com-
pression characteristic, adapted for a first stage of acclimatization, and

- adjusting an individualized compressor gain in accordance with

20 a second stage of acclimatization hereby providing an individualized
compression characteristic, adapted for a second stage of acclimatiza-
tion,

23. The method according to claim 22, wherein the individual-
ized compressor characteristic mimics the corresponding characteristics

25 of the hearing loss of the intended hearing aid user.

24. A hearing aid comprising: means for picking up an acousti-
cal signal; means for deriving an input signal from the acoustical signal;
means for deriving a control signal from the input signal; means for am-
plifying the input signal in accordance with the control signal hereby

30 providing an output signal; and means for converting the output signal
into an acoustical signal, wherein the means for deriving the control sig-
nal includes: a standard compressor having a standard compressor
characteristic adapted for providing a standard control signal component,

an individualized compressor having an individualized compressor char-
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acteristic adapted for providing an individualized control signal compo-
nent, a signal level estimator for providing the input for the standard and
individualized compressor and multiplication means for multiplying to-
gether the standard and the individualized control signal component to
form the control signal.

25. The hearing aid according to claim 24, comprising: adaptive
processing means adapted for providing an adaptive control signal com-
ponent and multiplication means for multiplying together the adaptive
control signal component and the control signal.

26. The hearing aid according to claim 24 or 25, wherein the
adaptive processing means are adapted for optimising a speech intelligi-
bility index.



