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TUW 064 WO METHOD AND APPARATUS FOR CONTROLLI NG BAND
SPLI T COVWPRESSORS | N A HEARI NG Al D BACKGROUND OF THE
wo bOERIISEN 1. Field of the invention The presepdT/EP2005/054311
invention relates to contralling sound signals and,
nore particularly, to nmethods and hearing aid devices
thatvgrocess sound signals, in particular for hear ing
TUW R64iWed persons by controlling input |evels of band
split conpressors in a hearing aid. 2 . Description of
the related art Hearing | oss of a hearing inpaired
{Jﬁrtso?hi S\?}EUH.U:D AlfNI}APfF;MHﬁ?FUSyFGRDGO@HTROL[[mG means
a e hearin oss of the persaon varies d ndi n
on the 1 EANDRBLITRAMRRESSARSIN A HEARNG AlDr or
hearing | osses, it can be advantageous to utilise
frequency-dependent anplification and conpression in a
wi de dynam c rBAGEKGRBEND'QFRATIHE INVENTFION of t en
provide to split an input sound signal, and especially
speech signals received by an input transducer of the
1 FiBRasfthE ifidhtiohnt o various fre quency intervals, which
are also called frequency bands. In this way it is
possi bl e to adjust the input sound signal of each

f d indjvi dual | [ ]
The|RsgSERt AN ekt o BulnS SRERY o ahd G hefiRuiary. to
metRedd8hdBBErihG atPteliBés Yhal Precdys sdupidesignalsniy partianldr for hear-

split filter and conpressors for each of the fre

ing qoeaitsd IPeReRNS BY-cauItiodimgp iRyt dpvals of ik SR SOMBHESSATs In a
heaﬁﬁ%aE@ sumarised to a nulti-band conpressor. In this
I't is possible to adjust the gain individually in

eafr freqﬁency band dependi ng on the hearing | oss as

well as the input |evel of the input sound signal in a
2-l?@%%@@?ﬂ&%tm?ggﬁgﬁéytband. For exgnple, a bang split

com pressor may provide a higher gain for a soft sound

than for a loud sound in its fre
Hearing loss of a hearing impaired person is quite often frequency-dependent. This

means that the hearing loss of the person varies depending on the frequency.
Therefore, when compensating for hearing losses, it can be advantageous to utilise
frequency-dependent amplification and compression in a wide dynamic range.
Hearing aids therefore often provide to split an input sound signal, and especially
speech signals received by an input transducer of the hearing aid, into various fre-
quency intervals, which are also called frequency bands. In this way it is possible to
adjust the input sound signal of each frequency band individually depending on the
hearing loss in that frequency band. The frequency dependent adjustment is nor-
mally done by implementing a band split filter and compressors for each of the fre-
quency bands, so-called band split compressors, which may be summarised to a
multi-band compressor. In this way it is possible to adjust the gain individually in
each frequency band depending on the hearing loss as well as the input level of the
input sound signal in a respective frequency band. For example, a band split com-
pressor may provide a higher gain for a soft sound than for a loud sound in its fre-

quency band.
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guency band.Figure 1 is a block diagram of a
conventional nulti-band conpression processi ng system

wda 0@7/03456¢9 system 100 i ncludes a filter bank 102CT/RP1005/054311
separates an incom ng soun® signal into different
frequency bands. The individual band split signals for
the frequency bands are then supplied to band split

conpressors 104-1 , 104-2, ..., 104- n. The
FlgugeI gn F:Bgfg cff% rﬁﬂg@ Hé’or{\}%‘ﬁtlbﬁéﬂ%yﬁf%ﬁﬁecgﬁﬂ%%d brooessmg

systéml 1000 Mher sysléh-100, mlmﬁeg a filter,bab@6t02 th‘élheeputattes%neneommg
106 am p |If% or attenuate the soungs nlsfo
soursksignalinterdiffe gt deeyenanBands Taedpsiv Bapg R Wena's for the

freq@%ﬂg%{){at{éﬁig ,&’ﬁéa Heh s @glgéostot&n@[gﬁlg%v@?@éégré qdasoupd-2 . 104-

suns t sound 'si gnal's’
n. The cpmd&ssersanomampltfy $toeu leoves D the! banchsplncmgnals aadj tbst\ supply

|
the $BOHELTaR s AT By BRI SPHEEhI 106 e J08HE TH BN eks @6 am-
pllfyrBJr”@@énL%fte éﬁ@%ﬁ@iys@ﬁé‘ﬁsfor HRaeyRticulh eBqUENEE bands in accor-

frequency- dependent anplification and conpression,
danasawith ths amipdifiedisigmal tevelsofodoradres esuifigd @pgﬂ@rstgr@lﬁ:, An adder

100 35S ESRTIRL S0 B ) BP0 AR sine

frequency- dependent anplification and com pressi on is

the so-called spectral snearin vvhlchma use | oss
In owsler 4p @dlitst ithe dlearingiless pt § pﬁrﬂgéfr%ugncy %‘%’é‘e 4% thus ad-

vantg{gﬂ%o e&dggﬁtt{hgu Bﬁa?ﬁﬁ ‘éhla? gﬁﬁ@r%ﬁr Z%éﬁds However

_ e i n gai n tments of

whe? E@sm@rfrétﬂmrbgmél?nbeht emn:bufleam sandAcmpr&ssmnp@rw tust be
i's probl em wou ore uce f.f :

takegB 7P (b HAECC SHALH SGMIOR? P8 25008 raad e non-tinear

proc%bgl?\gl IAt lchlérh&%b% it flcylo%pteﬂdéhtokéhﬁﬁiﬂ@atlon and com-

requency enden ting of a hearin 0SS
pressfomshlealsom;alledwspactrelobr’peamwhlos rpay eats® agdess wggpeech intel-

igibfify SF7fgoants canprasdigngrs 1b R Leo R e meared or
smo@ﬁ?é%f bedL R tHdinaRsH B RalRhdisshdragpf the vadbusbeana split com-
better speech audibility and intelligibility at

preslsevselﬁs waydtoatee withpthis Beablem spidd Mgnicc Eﬁﬂ%sﬂ*edﬂuofﬁvparho“ fre-
quency VELR sb%ItﬁgﬂSﬁ A5 880t Gis SR dht 2GR UiNceiORill&RER Bt be possible

to provide a detailed frequency-dependent fitting of a hearing loss of a hearing im-

paired person.

US patent 6,873,709 describes hearing aid devices that provide improved filtering
and compression of sound signals. The described method and apparatus attempt to
achieve a better speech audibility and intelligibility at low levels and also to pre-
serve spectrum contrast at high levels by constraining the gain amount for each of
the frequency bands against gain amounts associated with at least one neighbour-
ing frequency band based on the corresponding estimated signal levels. As a result,
the input sound signals will not be amplified by the gain amount adjusted by the

compressors but with a constrained gain amount. This means that at first each
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t he frequency bands agai nst gain anounts associ ated
with at | east one nei ghbouring frequency band based on
wo be7ozsseespondi ng estimated signal |evels. ASPEI/EP2005/054311
result, the input sound sighals will not be anplified
by the gain anmbunt adjusted by the conpressors but
Wi th a constrained gain anmount. This neans that at
band isplit carapieisand ceplrols hengetesisinitiat @sin & $he Hespratival frequency

vand Rubdthy 88 BB ORRDBI o RRLBAEY ghD° AES R Bln ao
justrdéritesy éduh @aividd dorsdre®syr thy isiigihgdimdinvduhialare constrained by
conpressor the initial t%al n anopunts are constrained,

a sugcendingeainmyngtipint cordt thaiinitialgain aMoun exXraeds alceg@im%resh-
u [ i , | (e .

oo GRSNBENREEEE Refevbabh 9Bt Sfelsvcech auybity end n

telligevility indet sheasabseyueet lcogstoaihingyofsineciadivivkiad unitialjgaint amounts

can%gg%%{yaé%n%ygggégsegécﬂ%i \érlﬁlgléllglﬁ%aglﬁtgqlilg \Zl}tﬁﬁﬁém nHﬂTI?i—SDand non-
inedf FPOAIEA RNy R cARprossoma iy ke Gapabiiy
of canstraining tek indigh gain amooftsdmestmeagvemaoreappaient JY thaifact that

amounts b . t
2 GaLPHOHTb O T B Re P iog S e I e Trefine MBind pyoeeds
the thR&hbiERYENSMcd BRdhiRXr §estirun eohtrastdry ditheespectitoddgher sig-
by this a spectrumcontrast only with respect

y to
nal levejswill ke gresarvedvEnsimplemeptatiohas & gain compigained unit therefore

i npl_enent.at i L0, jned unit therefore
mayrﬂgc%? wetﬁé@%%ﬂ%k@gg@bggfglg%ga%.ng in all cases.
Thus, there is a need for inproved techniques for

providing nmulti-band conpressio rocessi ng,.of spund .
Thus i 15,5 RRAMRIMBFOVECHEPRUENAS (9 AoV B0 REK g RECeleression

L: - present invention to provide a nethod
procgg%ﬁﬁtggrg{)%@gl da?%r processi ng sound signals by band

split conpressors having inproved gain control

properties. Thi ' i v thod for
processi ng soungs@prmg%g %*E%@&%ﬁ&@ﬁ wherein the
met hod conprises filtering an i nput sound signal into

a nunber of fre quency bands to obtain band split _
It is shepefirs, aresbjechof tige @reseamhanvandioe|tofypvidgch mgthp@ and hearing

aid for processing sound signals by band split compressors having improved gain

control properties.

This object is solved by a method for processing sound signals in a hearing aid,
wherein the method comprises filtering an input sound signal into a number of fre-
quency bands to obtain band split signals, estimating a signal level for each of the
band split signals, arranging the frequency bands in one or more groups, determin-
ing a compressor input level for each band split signal based on the signal levels of
the corresponding group, determining a compressor gain for each band split signal
based on the corresponding compressor input signal, and amplifying each band

split signal with the corresponding compressor gain.
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band split signals, arranging the frequency bands in
one or nore groups, determn ing a conpressor input
wo enelo29sey each band split signal based on thepsi/grabs/054311
| evel s of the correspondi ngt group, determ ning a
conpressor gain for each band split signal based on
the correspondi ng conpressor input signal, and
The prigsent ipveit arpitithes REP\ERRS @ h@ﬁ@ﬂglald/\mmpflﬁlég an input transducer

whml? Es: {ﬁ'\é@;ﬁpedd {&gtrgr%mr[rﬁ 2nHcovdt 1(9 &B&? 38u ﬁ(? g@'i‘ua\ i'?lY(? QB Ie?é]CtI”IC input

provi des a hearing
sountir siisal U aetsarwhisphit fiilseranrif wgwhes dtmwflgumt‘stmﬁnl‘teathe electrlc input
acousti ¢ input sound signal into a ric. input
sound signg! §1tg Ralumaebahfieaysncy bﬁﬂﬂﬁé? OBFﬁ're %@ﬁﬂaw" gignals, a signal

level Ce%ﬂmag Bh Eﬁ][}t\ﬁhlfcp % %Bnﬁ%{?reel ér‘?mh@ %ﬂélgﬁgpl’é%l%g 'é%ch of the

an er o requ s to I'n band s
bandsspgmedlgnala 3 iggoaping eawtroés:mtrvdmcfmms @nntlgumldcﬂ@ alsange the fre-

confi dtodter ne a s for each of P
QuengkRandaITtp T yAGPSS! SOUPS ARG celHAER CiTRreRRpCAPKL Vel for
eacho&dﬂd St %Qnip@e?édr%é%@dtdheth%rsﬁ?ﬁéﬁé‘\?éﬁs RREES coOMESHGhding group,

nber of groups and to calculate a conpressor i nput

a bam@\sellt gasnpressor i@amcbﬁraque@@meegsrmlclba%@@nfdgwedéo determine

[ ]
o coBAlRbe b e Rtat % FREERROML I sl B RERFRERIALp o
plify the tekricesptit %@r@@ﬂﬁtﬁrtﬁé%@fregmmdlb@%emp%sédﬂ@aln a summing unit
correspondi ng conpressor input signal and to amplif

which fise CORIGHIERItP tsug @?@pgtm signakeot eg%ﬁallhgompresso¥s to an
electﬁggBPﬁé%% lﬂ%'dhalaa fLﬁ;%LﬁrﬂeLns b h%hqg%hﬁgﬁ%@ fo%rans-

put 't conpr essors

formttioe emc&loe@jtput:scammsignaltlptmt ars agmuadtic samldd antputtsigrial.
transducer which is configured tot rans formthe
el ectric output sound signal into an acoustic sound

With QK éhéd Qﬂélhea\% hhid BecHRiRPES RBdDrESEt |HGerﬂIo<i|1 lt is {Jossible to

accor ai ng resent Invention It 1Is pOSSI
arrarugermegeeqmwrmv@snngo rangs which rrga*ampmat/\mecﬁgneblﬁgels deter-

et i 4800k LRSS B SR P B e o
nal 18@Is lif\elch drdupasrie HePURse © bb@ma#@%do@mpe@és@uhap@ Rvel for
ressor input level for each of the band split

eachc@‘ﬁged@mr sphtmmmaa@prgpthet barshppésanRresapiigPeisedises to de-

e "B} GER S M BT 385 SPARARSIP mout eve
for eagh bhng eRr @xapresiser ishiis calauldtat e the Wdsis bafiessighal level in
the réggeostllvgnf?elqule%\églbalnrgi as well as on the calculation result taking all signal
levels in the group into account. Since not only the signal level of the respective
frequency band but also other signal levels are taken into account when calculating
the input level, spectral smearing can be avoided even if the input sound signal is

split into a large number of frequency bands.

An advantage with respect to prior art technique may be seen by the fact that the
actual signal level of a frequency band is still considered when calculating the com-
pressor input level for this frequency band when determining the compressor gain

without any succeeding constraining on the gain adjustment but also considering
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the respective frequency band as well as on the

calculation result taking all signal levels in the
w@e@ap23sed 0 account. Since not only the signal p¢EERI008054311

the respective frequency bahd but al so other signa

| evel s are taken into account when cal cul ating the

i nput | evel ectral snearing can be avoided even if
the signal lgyets @cfuﬁgersfr gurendysbanglsi whemdeteamirang thencorbpressbr input
levef,requency bands. An advantage with respect to prior

art technique may be seen by the fact that the actua

S|gnal | evel of a frequency band is still considered

n cal cul ating the compressor input |level for this

ACCPF(ﬁa@&éQ asaRet %f@ﬁ RIes@RINYEHipN: fee éﬁﬁﬁ@@@%’f ofythergroups de-
penﬁ’btc!?‘PHﬁd 30¥%eBUcLHaHI B ﬁ%nﬁéﬁﬁé QHeci’ B ?tgn% and/or the

ust nrent but al so conS|der|ng e Si eve
degfem pthbearing lpse rof \thé dmdaired eersbet ﬁaashrgmgptdm comprise, besides

the SRR Faort B, FRoRECtld ROU BN COMArRSGE: ghjsst one neigh-
bouflR FRSuchRy Ao THREhe@FBBLMGYdaehBp HARHUSCoiffer 42 adjacent

I nput sound si gnal and or the degr earing
freqoenchbandrpaat kedspens towerEadhighgrdigmuenygy bangithatds in proximity to

d h f band
the BER St RL el R Rtk R B etH g 11 cquency

band. The nei ghbouri ng frequency band is either an
acent frequency band or at |east one |ower or
Accarcgrh@to an@a@éaagecﬁmdm REaseNg Invlenhemhmqomr@swenput level for
e t
eacﬁ rggﬂrf%cgglért%&g é,iol?\gvr%ggcgrnlgt Y&J'%%Qe gtt}tlﬂg a determtmed or

estnmt/@mgnal, letélan cloergrags WVeighting coeldek. gf omesad:ﬂiat the signal level
respective band split conpressor is cal cul

of thirgsrachye ér%’é‘@@?mt%@é‘él isrweightedeby @ glg@ﬁrafaqtg\,@an, fer example

e B5aPEQRPe I ERERDE by ot o EREASAR i 855 naner

factar thiaghamotharcsignat lesel cbfdhee\)rauplvehlctms mt@d}acerﬁ\xeltheffrequency

n.,adj acent frequency band which again is weighted by
bana%%g?nqﬁelﬂtcﬁo W&ﬁg%(not her signal |evel of the group
which is not adjacent to the frequency band of the

band split conpressor. According to another aspect of
Accorting tegrother aspecti afiihe phesant puentienethefippuklgynl o eerb of the

band split compressors is calculated by applying a mathematical function to the
signal levels of the group. The mathematical function is a function which as an out-
put generates the compressor input level out of the signal levels of the group. Ac-
cording to an embodiment, the mathematical function is a max function which sets
the output to that signal level of the group which has the maximum value. In other
words, all the input levels calculated for that group of frequency bands will be set to
the maximum level of the signal levels in the group, and then an individual gain will
be assigned to each frequency band by the respective band split compressor ac-
cording to the input level. In this way, smearing is avoided since individual gains for
the single frequency bands will not be increased, respectively decreased, inde-
pendently. According to further embodiments, other mathematical functions like a

min or a mean function are implemented according to the present invention.
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band split conpressors is calculated by applying a

mat hemati cal function to the signal levels of the
w@e@ap2sséhe mat hematical function is a functi orcEPDNS/054311

as an out put generates thes conpressor input |evel out

of the signal levels of the group. Ac cording to an

enbodi nent, the mathematical function is a max

function which sets the output to that signal |evel of

ok YR A 5 B BU R ) PP Fhcarng

aid proeiesngygrbapidg tehiplateetosatratge ahefBenopubaneietb &e or more
the sjignal levels in the grou and then an i ndi vi dual

groups; amclmqecwra@&e &Pfe%ﬁqug@é!@h?hﬁéﬁ@l@iﬁg teRRpteyagaesding to an
emb%@ﬁﬂ@ﬁ’tt agl t@é‘%dm?ﬂbétt d&@rﬂﬂé%%@ha‘ﬁ@ fF&gL@n@g B&%dtsr%?re arranged

I nput 'S way, snmearing’is avol
in a ignmijjp/odaa‘bngtmmdeﬁmng twiécts freqLiendy quage beupedviobkether. For

exaigleadin B UL BRI 1Y 15 EHAl Te I aRRGHIQT Be fighest or low-
est f‘r@dﬁlﬁ@tdaﬁﬁl sd M%?b\/@f@ﬁhféé‘ﬁa@hﬁb@nﬁ fréql@ﬂﬂ/ baHHE dreNarranged

are I nplenmented according to the present
into iseparaté Gnoue: dbfdcmgse,othﬁeias‘almumemaaﬁbemcomaln tasly one or two

reafe gt i o 1% R affuty ERGu I Al h o
one or nore groups and a deC|sion rule for each group.

The grouping tenpl ate, according to an enbodi nent, may
Acceding touamaspertfal the gressit davaption e theedrgjsigardle far gach group is

the ?\ 'Er?é}ﬂ&‘?cdl ?ur‘?c&%ﬁoéjsoe gﬁlaﬁleﬁgélfot\)e%n@ﬁflé %g?gec‘i\’% e signal levels

quency bands are groupe exanpl e,

of thD@@Jmﬂ:ytt%ﬁdsab@on@yig he tegumbup of hesfraquémyy barmdof ke corre-
ghest or |ow est frequency band so that every three
SPW‘F«BP%FPEBQ@PH@WW%@@@WW bands are arranged into
separate groups. O course, the |ast group nmay then
contain only one or two frequency bands dependi ng on
Accordingiocambthenasheat abfthd p&ﬁmmdwemandsthekmiumofn@etiopa’hsound

s a8 gdony eesTHBS R HaRUE Pt Fighals B s0U8] sidisRecdd then
prov?chﬁ@f qh¥hislp |'ngS@PrPdlét%daM¥oF hige He@idn |r@1\éeé§cdbtﬁmbhl© the deter-

requency ban bel onging to the group of th
minéd equreth clasbalmdthist way@n gp@ﬁwmgg @@ﬁdngw Ipyel calculation are

prOVIcﬁ%Ewﬁ anetaHgCtﬁrgF 'erg S%%C@gbfbﬁf&r?gsg%ﬁélg% ahBeRIESEMule are
optimised to the incoming sound giving the optimum result for the hearing aid user.
For example, for speech and music signals more groups may be an advantage for
assuring audibility in all frequency bands. On the other hand, for noise signals fewer
groups are sufficient, since there is no need for audibility and, e.g., fewer groups
combined with a max function as decision rule will result in giving the feeling of an

overall noise reduction and thus a better comfort for the hearing aid user.

According to yet another aspect of the present invention, the degree of hearing loss
is also taken into account by the method and hearing aid according to the present
invention. According to an embodiment, the degree of hearing loss is provided or

determined and then classified into hearing loss classes so that for a certain hear-
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is determ ned by classifying the input sound signals
into sound classes and then providing the groupi ng
wo eosplozdses and/ or t he deci sion rul e accordi ng tBCT/ER2005/054311
determ ned sound class. In1This way an adaptive
groupi ng and input |evel calculation are provided
. Which neans that the selected grouping tenplate and
ing l@sgiciassm BRupiRg tﬁfbblﬁt&rﬁ%/@r ﬁcﬁg didon fidleris meo\dademhdor example,

i Vi ' for ar.i
the Hofé SRFLRNIMEREER MRk B URIEIE s 8 L aatisting
gaimagjusenant. EdNﬂTﬂtia‘%nﬁgﬂomLféW@@ g atd hyedat & det a satisfy-
fr.equency bands. On the other hand, for noise signals

INg 9@&ker groups are sufficient, since there is no need

for audibility and, e.g., f ewer groups conbined with a

max function as decisi on rule will result in giving
According &ebnatheofaspactoofethal presentsmvestir t therngraogingharsd/ar the se-

better confort for the hearing aid yser ording to
oot 0" dh SRER G (o BPCp RGBS el 971 FERES 4 (¢ fOming sound.
In tHIE WRLIHS b&gtagrbDRinG CfrRi/bSdédisient ke Ard BiBCEIEREdLYivi

t he ﬁt hod aﬁ% glapl ng aid alclcgr di ngrto thyg pr esent iving the
optimprerasiubidor thedwadinggpid osei enbodi ment, the degree of

hearing |l oss is provided or determ ned and t hen

classified into hearing | oss classes so that for a

The davértion, Raoidiey It@sanméraégp@tgrmmd@g 4 eopiplter pRYraM and a
a decision rule is provi ded. For exanple the nore

COMBUiRFiRReOrEaRE PrRsict ﬁ§r¢%t§§ 'P§|a'mﬁé|7n<'mcé @roups are

needed to get a satisfying gain adjustnent. For mld

hearing | osses fewer groups are needed to get a
ThesiaWérﬁfoy\, imgeganstheAaspect) popvidesaaatybm desppicessingsmund sig-

pr esent |nvent|8 the grouping and/or the se lection

nals(ﬁs erded 18I ul e i s made adaptive and optimised to

the incom ng sound. In this way the best grouping

and/ or decision rule are always selected, giving the
Furtbet specific esdbtionof tthe imesntiongarsi defisat byTthe further dependent
| i nvention, according to further aspects, provides a
Ca"@%rrputer program and a conputer program product as

recited in clainms 17 and 18. The invention, in yet

anot her aspect, provides a systemfor processing sound
Otheyi afgicts ard ﬁgyamt@geﬁs of theapraseot invention will become more apparent

from the following detailed description taken in conjunction with the accompanying

drawings which illustrate, by way of example, the principles of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be readily understood by the following detailed description in
conjunction with the accompanying drawings, wherein like reference numerais

designate like structural elements, and in which:

Figure 1 is a block diagram of a conventional multi-band compression proc-

essing system.
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Further specific variations of the invention are

defined by the further dependent clains. Oher aspects
wa@nah7aessant ages of the present invention wll Peraprm®oso0s54311

nore apparent fromthe fol I&w ng detail ed description

taken in conjunction with the acconpanyi ng draw ngs

. which illustrate, by way of exanple, the principles of
Figymge? i nv énaitdeck SROFEM DESCREATMDRICOBCTMEIMRAVNSS Madiment of
i nventi 1] i1y understood by the foll ow ng
detailed d s?érngﬁ"%n?‘%q{n conjunction with the

acconpanyi ng drawi ngs, wherein |ike reference nuneral s

. designate | ke structural el ements, and in which:
Figytegur e 18 adfloy giagkrmaplagrmasiner aceasdineos @pglembodiment of the

mul ti - be%geg@m@ﬁ?&i‘.on proc essing systemFigure 2 is
a bl ock diagramof a hearing aid according to one
enbodi mrent of the present invention. Figure 3 is a

. flow diagram of. a net hod accordi ng.to, one enbod| nent

Fiowp 4 he BradBmoindioBhet dmetied areoiicioamatae sibgiant of the
of a meppadndfRehE,MY to another enbodi nent of the
present invention. Figure 5 is a block diagramof a
hearing aid according to another enbodi nent of the

. present.invention. Figure 6 1s a .representative block ..
Fioip 35 r aniot PRt A % Aieer G PRSI apofhes Bitpaiment
a_ccordl agt_rteq)rggemrthmtmnt of the present invention.
Figure 7 is a block diagramof a hearing aid according

to still another enbodi nent of the present invention.

FioWPE B LER DESCRLEFLEN. OF KHE,d MYEMFH IS BHESBRLse in a hear-

Inventi o I'mproved approaches to
I nput  simgrald sicgomalirsy tondroembodivhent affthé pespes dywebdonds
to obtain band split signals and to conpress the
Figure 7 is a block diagram of a hearing aid according to still another embodi-

ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to improved approaches to filter input sound signals
into a number of frequency bands to obtain band split signals and to compress the
band split signals for hearing impaired persons in a hearing aid so as to achieve not
only speech audibility and intelligibility but also to reduce spectral smearing in the

output sound signal.

Fig. 2 shows a block diagram of a first embodiment of a hearing aid according to the
present invention. The signal path of the hearing aid 200 comprises an input trans-
ducer or microphone 214 transforming an acoustic input sound signal into an elec-
tric input sound signal 226, a band split filter 202 receiving the electric input sound

signal and splitting this electric input sound signal into a number of frequency bands
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band split signals for hearing inpaired persons in a
hearing aid so as to achieve not only speech

wa@oai7ioedssey and intelligibility but also to repPUDEP2005/054311
spectral snearing in the owput sound signal. Fig. 2
shows a bl ock diagramof a first enbodi nent of a
hearing aid according to the present invention. The

to obaigandrpiihsignalsrd! théat 1&g, ai 81an) Tenipeivicsial hand igplii signals
are tﬁ%@gﬁsgg o{?en%érruaﬂ %\?é?%sar]n tib %{Pﬁ%%'@ ’f‘g%ﬂ?Zaco%b' it for es-

0 an rrcin sound

timatfrigothal s@rﬂﬁ Ie@elbﬁnda@fpbf ﬂweftbehrt(fsplﬂ(ﬁ’grfe&seThe rngh\lldilml signal lev-
el ectric input sound signal and splittin '

els 28Peb 13402 np#0sbarthargharlierts & oFeimiR CBP{rP\r Wit eréyto de-
term@%e |n Lﬁ’Qg %\gﬁé‘ﬂgvéﬁ’{efe?re%'te%%'&rﬁpr%%s%vm%@ntsl'eg'elzf%geﬁch of a

and split signals are then supplied
bandtipiut sogpadsdoe\2eU- £ A04rRt.i. 0204Hni fos eadlo of the fre@uency. bands The
n for, e s tinat

comppgsqranaULESls Aef Biaitea 'S Ry Tr RN SRS 222r, 242 Oy 222 in

Fig. 2280lcalcddfy the compre?e%@r Thtlt Geld1gRBUPPPPRG 1O 202-n for each
grouping control unit 212 to deternine or cal culate a

bandssgih abmipeessor ieegrouping coatotonip &2 sorangap e signal levets 220-

1 22088 R e BT oA i rov o

freqdeﬁwltﬁar@rsasr@ét@fmmddtambmer edepessser Shputsle?@2fot this band split
.., 222-nin Fi . To calculate the
comrzr@ﬁmrew@lculﬁﬁ@g& bw&ie%%z&zgtgnal leysls i that growf%hf lgnd split
I:
comRSRal RN SRRy S0 T A Le A 190U O Slsok it evel
The RABAdual tompresspyasngprodhatd byrthe dahdsplitpegkssors are referred

o o QBLEE, BIP o5k UL B0 (BB R O200 2
206-f YR 5o9kd R g %gh@tﬁé%h s edcRbithe eyl wyRisStd Bmplify

that ‘'group. Each it conpressor t det erm nes
eachabamahd;lpm dlgalal gas, b?ai§e%l on 218N Nﬂi’pﬁ%@@ﬁ'ﬁspﬂwﬂg compressor

o 348125102 LMLk SRR SRS S S 290

230-f! Qnéjrﬁﬁfﬁngl unlt%@' then- surs a?éraﬁnpllﬂeEl@ndZSpht S|gnals to produce
Multipliers 206-1 , 206- 6-n are provi ded

and elestry] golend putowt fsignak2ef vmlcb maay ,‘:I'@m@ﬂégarﬁg}{agedt by an output

e b I , 218-2, ..., 2
tran%@é &nﬁl’ﬁﬁ% gjrsgg éur&&hg{b@gn@‘essor gain 224-1 ,
224-2 224-n to produce anplified band split signals
230-1 , 230-2,
Fig. 3 shows a flow diagram’300 of sound signal processing by efficient control of
multi-band or band split compressors according to one embodiment of the invention.
The sound signal processing is, according to an embodiment, performed by a

hearing aid device such as the hearing aid 200 illustrated in Fig. 2.

In method step 310 of sound signal processing 300 an input sound signal is initially
received and in step 320 filtered into a number of frequency bands to obtain band
split signals. The input sound signal is thus divided into various frequency intervals
which are advantageously adjacent to each other and which makes it possible to

adjust each frequency band individually depending on the hearing loss in that par-
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230-n. A sunm ng unit 208 then sunms the anplified band
split signals to produce and el ectric sound out put
WG e@niabssg28 whi ch may then be transforned by apCDEPPO$/054311
transducer 216 into an acoustic sound output signal.
Fig. 3 shows a flow diagram 300 of sound signal
. processing by efficient control of nulti-band or band
ticulapfreguensvopaid dps aexlotier 950t 8 deraldarldPreach of theyeand split
_ vent i . I . . . .
signpSE Netiibted o Ene RafoH 1 (e ARRATATES e SBFRELETEr a band
splitsigrial ds procdudeshby,ng gai al sR®a! idvelisstimbeat unit 2i1Q.of 2 hearing aid
2Oo_met hod step 310 of sound signal processing 300 an
input sound signal is initially received and in step
320 filtered into a nunber of frequency bands to
obtain band split signals. The input sound signal is
The tfregsiedcy ibdedsiarte dheararangefl rivipuene orimoker gedupswini step 340. Ar-

rangiig it YERSES Hid BRLA SR bkl iPabi g PR G tevels of
the fréglieHusdrds Smadi Rothangidip Aeatakss ihtdsscdodnt akn determin-

~ particular frequency band. In a next step 330, a

ing thiegerinpresser init Ieved T diattareupafecyping tosaigarkodigent, the ar-
est | nated. [ l.on, 0 ' ' f

rancEil o s S BT RSB b P BB, T, Mfgh frequency

ban® iPassign&d gnalhidreyelupe &t doved, dor examplz, tepehdaghmattiengature of
aid 200. The frequency bands are then arranged into

the ipREt RUNELFIENBYATSOTHNG %P PERSEL Ar rangi ng the
frequency bands into a group neans that the estimated
signal levels of the frequency bands assigned to that

In stgp@HD, ar eorhpkessor input Evebisndeternsineddoeeatin biang spliecompressor

bash BB enEnat Rels b e oo orsh i o ity group
mea'n@ttﬁapgr‘gu?rwﬁf@h 8 PSarrdndRd TR td bhh€ GpRNEOmpP@REot Br which

i
assi gn to which group, is done, for exanple,
the cappregisng input {ével imatoudeternineh&he meternybalien i ¢eng. fer example,

oy SR Ra PR op e B o S YRS 1K growo
i WLl vt aopnats s goans 1o
cordiyeg o arp%{ﬁg@gr £t Q%H@egta@dfrgwgqc?lctagﬁ%\ggle f%tgrlar\%%pcjﬂto more
then one group so that the signal level in that frequency band will be used to deter-
mine a plurality of compressor input levels, namely all that compressor input levels
which are determined based on a group to which the signal level was assigned in
step 340. As a result, an individual compressor input level for each frequency band,
e.g. compressor input level 220-1 for frequency band 1, is calculated not only based
on the respective signal level, e.g. 218-1, of the respective frequency band but also
on all signal levels of the group arranged for this frequency band. In step 360 a
compressor gain for each frequency band is then determined based on the corre-
sponding compressor input level and initial gain values in accordance with the
hearing loss of the hearing aid user. The individual compressor gain amounts for

each frequency band are then used to amplify the respective band split signals in
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the conpressor input level is to determ ne. The

determ nation is done, for exanple, by calculating the
w@oompnessor | nput | evel based on the signal | erel/EPI005/054311

the group using a max, mnilinean , or even further

appropriate mat hematical functions. According to a

icular enbodi nent, a frequency band may be

Ste@?ﬁ@d@éﬂ?ﬁ%ﬂ%ﬁ staphasp Hireampliind Band watit $ipealsiagasiummed to
prod R¥eAn bGﬁpW@f)urfld g@bgpcy band will be used to deter

mne a plurality conpressor input |levels, nanely

all that conpressor input |evels which are determ ned

spedB8fSnetriin el Sl pae sreechinENGiigan be avoided by
arraﬁ@i’rﬁ@ftﬂéqﬁéqdéhl@&ltbén%‘éqrto‘;%yéé%dfdé@%mﬁ%@;@%gﬂgti@ 9r|'|es respec-

_conpressor input |eve for freque
tive gampuiesgasdnpudt lewell yadsesisenl thm signal reyefseot theecsregmminding group.

| . -1,.,.0of . the.respective,freque .band
They @ fpsfoanedl iyl o o SRR bR Bl aNY diual com-
predsof gh Bridaelusgnby baabdplit BombaiksdEH 284 L0 MDUES SAT4-8akiRce the
n

for each frequency band is then determ ned based on
calcylption ¥f the SpBIPFRPT SRS aksaet ¢aipilatedenr theapignahlevehin the re-
' ' r i [ I
spefBETIER AR ARG D oAy hSel 0y AR Wit ony
be inoreased drodeasded begedonytheasignalr levehehthes eskpieative frequency

Lif he respecti ye band lit signals instep 370.
bang _:HJ% %@@aﬁ%mnp B 61Eek YR 1 CB%(ﬁap@“pq”F@ group. How-
evers'tt%‘?%gml %suﬁ&mdstgnocdw&@eenéwid@;gpg%eaw@%daﬁ'fs.néé%h bands

Spec snearing affecting the au 111ty and speec
splitiqorepresgproan indvidaal deenpressatadpblylesel iardstenninge so that e.g. dif-

uenc ands i

f b t d . o
fereqy Bt (OSSP 4T CENAT RUdnGY Taapes oan sl spredled,by individual
initidl R vAIe¥Elin BRSBAN@ Rt nShraBsdrs!t8 Rl anWverhie satisfying gain ad-

correspondi ng group. The conpressor input |evels hmay

justmpeln be used for determining the individual com
pressor gain for each of the band split conpressors
204-1 , 204-2, 204-n, since the calculation of the

The calulatR$0st gRINNGS the contiressdranp@tiedelomalsbe o Beadignal levels of
| evel in the respective frequency band in¥. ) i
the gnRepepersdingrde %%P@@'ﬁ?ﬁmgﬁidﬁnﬁrﬁyw?@hwg I h%@nahheyds in the

ool EoP SRS, 96, TR B85 BAER:PR ALEERAs LeYBNRl s
age othier maapsahat aviiss thensighel levelsds gbadirogp grespaletiaecording to
the applied weighting function and then a mathematical average on the scaled sig-
nal levels is performed to calculate a resulting compressor input level. According to
a further embodiment, one group of signal levels is used to determine the compres-
sor input levels for several band split compressors. All these compressor input lev-
els resulting from that one group will then be set to the maximum level of the signal
levels of this group implementing a so-called max function. It should be noted that
other mathematical functions like min or mean functions may be implemented ac-

cording to embodiments of the present invention.
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ever, the gain anounts are still calcul ated
i ndi vidually neaning that for each bands split
w@oomprnessor an i ndi vi dual conpressor input | evedT/EB2005/054311
determ ned so that e.g. difikerent hearing | osses in
certain frequency ranges can still be handl ed by
individual initial gain values in the band split
ACCeistig &%ﬁmbpslr@e@t gne weighting of the sippakgvefaioh oag group is done
l.cuh at f f o -
by thE ¥ g gPRSIAREG UG MiRdeR] B2, 2t S RESERAS requency
bands@ondl ngw-tl pnamrmslp;oddlmgrtb bargl siglitecoypress@it2031t he 204-n-1,
204 h?sevel s.in the %] For exanpl e, the
d’b‘%‘b‘? GICHIRtRR SIERRAMPTiSESet er mi ned as a wei ght ed
aver age which neans that at first the signal |evels
in the group are scal ed according to the applied
vxeb@jhuliatiggftmctdompraasbrt irput alevet R2A%at | ohlconveeager @04-1 by

B SBnG elnor A NGty eBBh T RIEA) oG i 20% of e

fqué}% irepgi ment, one group of signal IeveI s is used
to determ ne the conpres sor input |evels for several
bag@icelgting tb@rﬁﬂ*‘@@@@ﬁ@ inRuE Ieveds @28chmr e@@@rnﬂn@fufJOWSSOrS
el sul t r [
thgoﬁngkl r’ruém eve 5?% %gf{;eg’gfgg%vwm s é#b?ﬁ Sf ggé‘d%r%y band
i mp) gnrahra phg ?Swgmué\mﬂ 22092 funz:t(b ot of freqmwycbehm 2, ..., n1
not ed that ot er mat hematical functions |like mn or
meBlStRiReTSIGIA IRKg B&0-Pnph erbhit 5%%@%%53@(? 3, ..., n, respec-

:E\Q%* nepf s of the present invention. According to an

'ment, the weighting of the signal |evels of one

groalpulehngiothe tmntmesa‘ml Iirthn@vehlZ‘aﬁ at obrcanpressor 204-n by

\Qgﬁ@?s@nglggﬁg’lg% Hstgf ﬁggl e‘j’m{y: t:)ﬂtj‘e bgﬂa%é’telq Yal level 220-n of

COffBRESRY BardPA-1 » - - ., 204n1, 204-n and the
cal cul ati'on step conprises: calculating the conpressor
I nput IeveI 222-1 of conpressor 204-1 by 0. 5* signal

such bt gt Y BRCHD BE0SPof el A0l or e
respeldBvé frbguérhéy B34 & still consiitted bl aafaowrmseﬁﬁ@nso Pnélghbour-
ing ffedéergql}@aﬂgs gr@ngpnzssidgrleg nbaglI a lfgéétglr of O(.)25 (or also D.SZﬁC%HQr_eZis only
one neighbouring frequency band) when determining the input level for the com-
pressor. Further weighting schemes may be implemented which not only considers
the signal levels of neighbouring frequency bands but also further frequency bands
adjacent or in proximity or, depending on the nature of the input sound, not in
proximity of the respective frequency band of which the input level for the band split
compressor is then determined. A frequency band adjacent or in proximity to an-
other frequency band should be understood as a frequency band which is near an-
other frequency band but not a neighbouring frequency band. It should also be
noted that other weightings, mathematical or distribution functions, e.g. a normal
distribution, could be used to calculate a compressor input level based on the signal
levels of the group, wherein the distance or proximity of a frequency band to the

frequency band of the present compressor input level determines the weighting of
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1, ..., n-2 plus 0.5*signal level 220-2, ..., 220-n-1

of frequency band 2 , ..., n-1 plus 0.25*signal |evel
WQ@2@7825569 ., 220-n of frequency band 3 , ..., PCT/ERBPECS4311

tively; and cal cul ating tha3conpressor input |evel

222-n of conpressor 204-n by 0.5*signal |evel 220-n-1

of frequency band n lus 0.5*signal |evel 220-n of
the sigray lRvedsy F@&r@eramples@rrp as aéul@mfrthrgmbum,q MeFe Rijame Haauency

banoa%vﬁghat%% f?#(iue% gbean%%fuﬁle éalg@g{eldl &thipre r fsor n'r‘f)ut level the less

respective band con ered
werghacst put t0.the lsrgnaalewel tehp heasgidring |anlgvvfwe|ghengyadjanmsthe com-
are consi der by a factor of 0.25 (or also 0.5 if
presgeidpput level %%O’her ghbouring frequency band) when
determining the input level for the com pressor.
Further wei ghting schenes nmay be inpl enented which not
Afterotr’mlewocnmre'ssmrieputhlevelisgwwb b@red:ajcwaterddhgihmaﬁﬂngach band split
fre ueng bands but .al.so further fre uen
compiFSRERII SRS 8RR TG gl CORBlRasal GaTh I g HapaFive single

freqndyRandngithat @unfdivierial gﬁlnpadvélrdih%; Yo &he bBRd I8 ﬁip@t@rhpké%ssor is
frequency band of which the input lTevel for t e band

assignsd to ersifregancyibandrshiclés ke ured. to Andividgaknagmnbibnie band
split 5%% % gr ﬁé@ pe{ %@té’not geg%bﬁgﬁgeaf Brﬁrfyq%’ﬁpﬁﬁ rh@r’e‘ased since

speo]?ralﬂ dlfférferncgﬁ erguﬂmysdﬁablﬁ dpctrumh @amebeghbmntarmrgj and are not
requency ban It should al so be noted that oth
smowéregmut PGSMaREethErale e Cmtr%'.egfw Bl inshivie Gl g Adustments.
a normal distribution, could be used to cal cul ate
a conpressor i nput | evel based on the signal |evels of
Fig. ghie ayflonpliagvaer ef antdrterrmhtis/eaembodimqmrt of iamineyhasf 460 which may
frequ band to,the fre band of the esent .
be PEHREPES ChnePRpE e IETor e oo TR s G Brergt ven-
tion §%§H‘§§ IS SR m’r;-fi’g’f;s exampbe, and as a rule of thunb,
t nore distant a frequency band is fromthe

frequency band of the cal cul ated conpressor input
evel, the |ess ight .is. |
S Glob e hEAISALL A S sblfo Ml 808 iy
receN@aBLE sb@vehighal Foinad hﬁcﬂopﬁbh@(stbbeﬂmﬁmewﬂw sd)m‘rpiltnto a num-
| evel s have been calculated in step 350, each a] PI
ber gpfreguency bands (step 420), and determines the signal level for each fre-
quency band (step 430). In step 440, the frequency bands are then grouped based
on information about the sound environment and/or the hearing loss. This grouping
step may be done even before the actual sound signal processing and could there-
fore be placed elsewhere before step 450 in the flowchart 400 or even done sepa-
rately. The sound environment may be classified by analysing the input sound sig-
nal and deriving a sound environment class according to typical sound environment
situations as it is illustrated in Figs. 5 and 6 by the sound environment classification

unit 506.

Examples of typical sound environment situations serving as reference sound envi-
ronment classes in which the current input sound signal can be classified, i.e. sound

environment templates, may comprise, but are not limited to, the following sound
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conpressor will determ ne an individual conpressor
gain for the respective single frequency band so that
w@moo7oeised dual gain according to the band spl i PCT/EP2005/054311
conpressor is assigned to aach frequency band which is
then used to individually amplify the band split
signals. As a result, audibility and speech )
enviropmsgnti yiustions yspeashble friet sagedndings e Sepeeh irystationary, non-

i.f n in t. e c At Aj ;
var A G PRSI ooRE LN AT RSB o i e
the inpnt scaindesigmaltorsigridls aredchassifiad intaioneaof] thetmemtichedFsaund en-
4 is a flow diagramof _a | ternative enbodi

f
vironfaerideasss. Wi SFOYRIYY 198 t_ﬁ%?ﬁﬂuﬁeey (RAPHEAP Ve deom e clas-
sificé{l@%‘%é’éd@% ER Qiﬁgle‘?'mgdﬂr tyobahde rﬁéygsnﬁsntarri I b@ﬂt in fewer

on su as I1 trated | Figs. 5 and Simlar to

groupbdomeoisedherdebysibtaingd bettefi epmidrt ak nxwargfogpg nay be an ad-
v S B obS5T SRR LaSh B R

nunber of frequency bands (step 420), and determ nes
the signal level for each fre quency band (step 430).
If the greeipg 42 0alse heetivashfrent thephaakng asst 1ech, (ssuipR@ency bands

sed on infornati t . SO , ' .
wou 5 SreRab ST PR ZRY s LOB RO e e Bl iferonces
betw@@neahe\yeqréebdbiiearinytoss trudiffe st fiegsie goyabamd o €@rs HHengther hand,
and could there fore be placed el sewher

. bef or e s{ ep ,
fewesggroups with MPEERAYENAORAKIS @%rear%n@agiﬁa?%@é’w?!‘ affggfor mild
and ﬁgpﬁ%r%%ég&mnt may be classified by anal ysing the
I hput 'soun

Si'g nal and deriving a sound environnent
cl ass according to typical sound environnent
situations as it is illustrated in Figs. 5 and 6
Aftef s B6URATORBRRONFENE RYERSOIIIPES: et TeBas abaléd to each
grou?‘iﬂ@%ﬁ%S@.f Tﬁ% RicERlors AHE th /N Isb BETBAS e bih Waé isB0Rd environment
erving as reference sound ‘envi ronnent classes in .
classificatiort fred ther degreeiof pearispiass asidgpaimelamented by a mathematical
| assified, i..e. sound.enviro s, may
tuncfiies Pt M, o e T e Beo b ETRBIER ng
soundenvi ronnment situations: speech in quiet
surroundi ngs, speech in stationary, nonvaryjng no

Accaidicte amembodirgent, thesowtartel theglesesion fH. tf?p‘e%ﬂfse%é?r input
vl 461 B AR BRSOl oshh e odhee . wnen
max function is applied according to the decision rule and all compressor input lev-
els relating to that group are set equal to the maximum signal value in the group
(step 460). The band split compressors then calculate the compressor gain in step
470 based on the input level and the initial gain function derived from the degree of
hearing loss. The calculated compressor gain amount of the band split compressor
is then multiplied with the band split signal of the respective frequency band (step
480). The sound signal processing is completed in step 490 by summing all the

band split signals to produce an output sound signal.

Fig. 5 illustrates a hearing aid according to an embodiment of the invention similar

to the one as described with respect to Fig. 2 that further comprises a sound envi-
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vi ronment cl asses, the grouping of the frequency bands
is derived fromthe classification result. For
wexanmptseo t he frequency bands may be arranged POT/ER2W85/054311
groups for noi se thereby obsaining better confort and
nore groups may be an ad vantage for inproving
audi bility and speech |nteII|g|b|I|t¥§for speech and
i

ronmery; Céasa'ffcatﬂﬁe Wtods s ﬁ@e@ﬂngdyswp eg Th%ﬁpvﬁ% environment
clasé‘iﬁ@ét'id?gurlnpgééi r@c&ves {h%siﬁ or i o% ai%éfrm%g |P§‘ut transducer

ranged i n nore groups arin
214\an'dholiass|@% thef Swrﬂweewrdmheﬁeba&ddeoﬂélge etmLGfsolmedrmg@al as de-

sort G L, RSN PG 3 I8 8L EE e s
mntt%&%{heﬁgapﬁ@%rﬁ@! ufit d2ay0h Elgakl B‘?QrHQerﬁl %@%nlt 508 stores

requency bands have been grou deci si on
the degreei &f b@@inge@ssmfetaemayr@gpalﬁmm@% grerqn@f hearing loss is

s, 4 BT bR 256 A, 200 o tve

in eé@ﬁﬁe@%c@%éﬁ@bﬁﬁ@ﬂe@ﬁn@)@@ ugBt RenBaswal. Theekehas of hearing
mean function as descri bed above.

IOSSA%a@pcﬁubgmﬁ@d inthenareHPRGrRONOhENb A B BFIgNAED teeithgra some
point Fll.lﬁ%g%aé tﬂﬁ\nﬁoég%rsﬁ%s&r at (ﬂﬂm%u%@f thé"ﬂé&rlhqléldf. ekdiise the de-
e group,

t~ conpressors € respecti
greeeofgheamﬁgl lcmsmaxeéalmfrequﬁnoysbanphhagdalaocbn dubmitten frbem hearing

(055 REHGR 0% ECR ARG FORAPRIL COBIERS0Y dNEh e TaHER M- 5) to be
usePtPBALLME %%brbﬁ%t@%%%ré%&%a’%@ghouﬁ@ band split

conpressors t cul ate the conpressor gain in step
470 based on the input level and the initial gain

Fio. G e aRec EariaBl (ke el 8 p VL of 8 iafg %500 ac-

cordwmf @ﬁS&hbbémfﬂémrbfrmétpr@éerﬂdnverttt@rt s dpabang Bblltt3|gnal 602-1,
ignal of the respective frequency band (step

60212hé50§03md S10gned 1, Bnec882inig fes! @oﬁprleép@awens'@ﬂablwgbest'mate

on B AT EAOED R, SRy IO ARMAINER P8 v

valuds ®u4di ng04-2, 804 <3)Bdi-me ntandf6043a. Thee‘r&qtmmoylbaridarha\@ been
the one as descr i bed w th res1pect to Fi
arrapgied e e, dogERwRsee threg adidceRlireaERGY D3 s§r9 Poh 2, and 3

wﬂhéﬁ&%rp%ﬁﬁneﬁg%tﬁ) SERNd REqhARS t¥Hds ROBand hea&@Miflg to the signals
510 and 512 from the sound environment classification unit 506 and from the hear-
ing loss unit 508 to grouping control unit 212. As illustrated in Fig. 6, the grouping
control unit 212, according to an embodiment, comprises decision rule units 610-1,
., 610-m to calculate the compressor input levels 606-1, .., 606-m. The decision
rule units 610-1, .., 610-m utilise, as exemplary illustrated in Fig. 6, a max function
to calculate the compressor input levels 606-1, ..., 606-m. The applied max function
may be derived from the signals 510 and 512 submitted by the sound environment
classification unit 506 and hearing loss unit 508, respectively. The signal levels 604-
1, 604-2, and 604-3 arranged in group 1 are submitted to decision rule unit 610-1 to
produce compressor input level 606-1 which is then supplied to the respective band

split compressors 204-1, 204-2, and 204-3 of the respective frequency bands 1, 2,
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classification unit 506 receives the input sound
signal 226 fromthe input transducer 214 and
web@smsrdsees t he sound environment based on t hePCTpP1005/054311
sound signal as de scribed1sn connection with nethod
step 440. The classification result is then subrri tted

to the groupin olntrol unit 212 a signal
and 0t PrrRAUCSs RS &%ﬂ%r@é%rsg@'nea@@gneefsaﬁ e %,gand 608-3.
S|m||a‘i’§/5tl'§211c S@HSI BEA! Qregfugné'flﬁﬁn%s-rﬁq Qﬁ@rr?ﬁagfa¥@ éhggd in group

etern1n . earing ai
m areestbingtied to dhcistont ke hrib 61 Ogn Bhplyatwolihe mexétunotnne/ahibh means

that ghEYA R B e sierApierace SIS BB 1 AL Rds selected

and SSPHP NG coMpréHor Wbt I@Ved 60%B- 181 taBabsidivel BARS st compres-
sone point during the fitting session or at during use

sorsd04-pd aBArd0dgn 40 droducecppprasser geinyaswusts BE&mM-hqgnd 608-n

w35 B AT A Bttt e Lo [

conpressor (not shown in Fig. 5) to be used to

cal cul ate the agproprl ate congr essor gai n anounts.
Accardling tg gnotheiterapedimentdpeeaeh ?'P%ép'ﬂtef@r”é%r@ﬁﬁ%rtﬁ’ sAPFRtEgroup

of re@pe%th\%ffr i ly' 6‘;910%'\91”%0&2 &L gﬂ &Pb&@@ﬁl‘ltgﬁgﬁ%ressor

I nvention It signa
204-1, 60202;n B0Axplied with &ORrdn4ddug! cambré@ébrnnpst leeel 222-8, ..., 222-
respective signal level estimate units 210-1 , 210-2,
M. 210-3, 210-n-1 , and 210-n to produce respective
signal level values 604-1 , 604-2, 604-3, 604-n-1
and 604-n. The frequency bands have been arranged,
Fig. &.iljustrates griouiper emiadirnentaagcocding tﬂrtquﬁwﬂtbawﬁlon which is

sl R oAl o ey DT B RER  348 hobi of e

preséft iARENfok? THeoadrltR) 56700 ieFid.roaRBehsed Wil Itrﬁe eeﬁmenon of the
unit 506 and fromthe hear_ing loss unit 50

signgr leupli fay eanft freauentiv band.oThengomnressaranest !ewelﬁ §064, -

606 H]ng 2 Qtl}’\@k %t&rﬂ%é@l g/u éls@t]r?ruleaﬁﬁ% gohg t o %@d 702-m dlrectly
i ren ecision rale units

fromGak@r $iit ts@rtaébé mat ., tIN8-e ot lesarong aidpalao tcwphsesS@lGlemst two

of tigs] daasiOng B, S 71 | g PaTeATT TR RPEE dor nfregiou o fre-
quergcgnt%dd%r‘] to rﬁagﬁHeé‘B rLé“g% gBIJesﬁngrgéI? Eﬂ?ﬁ OLGY%% that are as-
signed to group 1 are supplied to the deC|S|on rule unit 702-1. The decision rule unit
702-1 then processes the supplied band split signals 218-1, 218-2, ..., 218-a to re-
spective signal levels and applies a mathematical function to the signal levels as
already described herein to determine a compressor input level 606-1 for band split
compressors 204-1, 204-2, ..., 204-a as exemplary illustrated in Fig. 7. Accordingly,
decision rule unit 702-m determines a common compressor input level value 606-m
for band split compressors 204-c, ..., 204-n-1, 204-n based on band split signals
218-c, ..., 218-n-1, 218-n. The embodiment as illustrated in Fig. 7 may in particular
be appropriate in a dedicated sound environment, e.g., speech in almost quiet sur-
roundings, so that the grouping can be fixed before hand only based on the degree

of hearing loss and the expected input speech signals.
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may be derived fromthe signals 510 and 512 subm tted
by the sound environnment classification unit 506 and
wheariozsged oss unit 508, respectively. The signedT/ERes/es4311
604- 1, 604-2, and 604-3 anrfanged in group 1 are
submtted to decision rule unit 610-1 to produce
conpressor input |evel 606-1 which is then supplied to
the respective band split conpressors 204-1 , 204-2,
Pmﬁé@éﬁ%Qﬁm@nﬁén&hﬁtﬁ@%ﬁ%&h&Wﬁeﬁﬂ@ﬂﬂ%ﬁﬁgugﬂqﬂénéewé 8@%90deg
3 to produce individual ressor I n amounts %
a singlesbang splireprep@ssor for @abbrfﬂeﬂuen%ebsn@nﬁuch svedrdradied not only

oy i SRUETEYR PN e 08 Aoy P M TEE Moot
SIgnatHEvéISImmg)ratht@h fie@BAcy bahds Ty Ract frtat MBKIcBHIR| of the band
gnal level of signal levels 604-n-1 and 604-n is

split %mﬁ%ﬁprana resi@raed: brfoteo Hisr asivial compuessiey @nay be-frther re-
AY n
gardb s iy GRRBREIe LT S Eh G, Shelhs JBB Tafae ghgain may
thus ®@8aptwhi ch are then used to anplify the respective
band split signals. According to another enbodi nent,
for each band split conpressor a separate group of

Furthe?SRRaht fdfetﬁé‘ ‘?ﬂéé’e@%t%%%y?eﬁéﬁp%%%Rpélgmentation of

each band split conpressor
hearingpyitls @gdcoiidirng mtherwmbodlmﬁnts damrﬁwbwith mpftetremcm/‘wl the present
. -1 ., ... 222- n. Fiqg. ustratesafurt
nvertEirnpaucd B o™ alo pru ™ fed peuRifion, Last but
not ledsts dapénding brbtHe 8étitibntralkeshadvanbrgrRchini8in he&sting to the
one or nore of the pr|n0|ples of the present

presemviapentim Meyealweys ibegactive independartly. whetties pe¢rytain threshold

t ion of the signal |evel for each
has &%m%%%%ggg drqg{.%tt’rhe conpressor input |levels 606-1 ,

.., and 606-m are rather determ ned by decision rule
units 702-1 and 702-mdirectly fromband split
Aoco@naggpsprﬁegrqd embodlmgrﬂtgs af thﬁqgrq?e@@hnh\@rglpa yerjhods, systems

and ﬁ@ﬁ?@ﬁd et g d%%cb@a@éscsl\ﬁf@d %eré r% RESbsHeAed ‘cSlne&gH?Itr érocessmg

for one grou
devmaselscyahﬂanﬂm the .same, nsuc'll’hwe eh. th@itbhrmigr&ajl ptocessors ana-

| si,gna -1 2 18-n that are ss%. ed to ?

oaugfR| 367RE ploressi sySRme gl aing iggsbrporadtie Gafd Grays
7, h

i e e

According to a further embodiment, the invention is implemented in a computer
program containing executable program code. The program code may be stored in
a memory of a digital hearing device or a computer memory and executed by the
hearing aid device itself or a processing unit like a CPU thereof or by any other
suitable processor or a computer executing a method according to the described
embodiments. The computer program may be embodied by a computer program
product like a floppy disk, a CD-ROM, a memory stick or any other suitable memory

medium for storing program code.
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spective signal levels and applies a mathenmatica

function to the signal |evels as already described
wheooeiozsstd determ ne a conpressor input |evel BOBER20DD054311

band split conpressors 20448 , 204-2, ..., 204-a as

exenplary illustrated in Fig. 7 . Accordingly,

Lsikon rul.e unit 702-m determ ne conmon ,
All SEFATIEE sPtrntionsadcaliiPS cRstuben pBeVpans '3 b gonsidered as
belob@Iy SHRN iBvaMort - iNtHey halHnBt BasS ExBlici Ld in thei
s?g?r% s 2 18-¢. .2 1801 2 18on. Bifg egsefbed in their
comiingtipnustrated in Fig. 7 may in particul ar be
appropriate in a dedi cated sound environnent, e.g.,
speech in al nbst quiet sur roundings, so that the

Havigadgascniged amdbkusdtiated thsf prigcipiesdf ahé préxse thvamtibRen embodi-
ree of hearing | oss and the expected input speech

de pect ed p

mends fiereaf, B o 88 anpseentnentheseskilre iprthe @t thah e tbiresent in-
. 9T . . | i di _ .

vontF IO, SHodNETS R it L LBBiD RO, Fepilla from suor
principlesr @Haedescndomodifipatihe witgnathel soople of theh@resent invention

respective, frequenc and put al.sp by _further ) ,
may S Ao WBoU GHEAT e RIS Be sy NateoLca RS @ieRsntynvention
inclURBEH- suER&HaAGES bRatmbdifcarst ol of the band split

conpressors IS perfornmed before the actual conpression

may be further re garded as an advantage of the

present invention since the full range of gain may

thus be kept. Further advantages of the present

i nvention may be seen by the inplenentation of hearing

ai ds according to the enbodi ments described with

reference to the present invention which require |ess

har dwar e and have a | ow power consunption. Last but

not | east, depending on the decision rule, the contro

mechani sm according to the present invention my

al ways be active independently whether a certain

t hreshol d has been exceeded or not. According to

preferred enbodi nents of the present invention,

nmet hods, systens and hearing aid devices described

herein are inplenented on signal processing devices

suitable for the sanme, such as, e.g., digital signa

processors, anal ogue/ digital signal processing

systens including field progranmabl e gate arrays



(FPGA), standard processors, or application specific
signal processors (ASSP or ASIC). According to a

wo eoovloziseenbodi nent, the invention is inplemenP@EPVORN054311
comput er program cont ai ni ng9execut abl e program code.
The program code may be stored in a nenory of a
digital hearing device or,,a uter nmenory and
executed by the hearing 'IdAﬁ@gce itself or a
processing unit |ike a CPU thereof or by any other
sui tabl e processor or a conputer executing a nethod
according to the described enbodi nents. The conputer

rogram npy be enbodi ed by a conputer program product
wﬁ&%@ﬂﬂ@ﬁ@y disk, a CD-ROM a nenory stick or any
ot her suitable nenory nmediumfor storing program
code. All appropriate conbi nati ons of features
. Adewthodbfed pabeessirgy sourd signalsris aderagithgasd bsdid mggthgd tompris-
t he invention, even if they have not been explicitly
"?.ﬂESCH bed in their combination. Havi ng descri bed and

h) |fH’t§F|ﬁ§taﬁqnb@leédurﬂré|@ﬁélﬁht@sa ﬁémb@?oﬂr@ét%ﬁcy‘ BBtRIA tb Pbtain
in embodi ments thereof, it should be apparént to

thmdssphts@dalsw the art that the present in vention

st reBEi bfel BecpPARATE e b R gt
P dirfdrigiigd BRSfreddiicy barelsse ope dafmér’@q;rpu§§ent

i nvention may be made wi t hout departing fraom

dhideterminiaged OMRFRESOR MK @/@hfonefwerhan@rﬁn"h é!gaaleaa%ﬁq on the
su Al M5 What is clained

[ %W%%?fwatﬁgfdé?@spgﬁ@b g “ound si gnals in a

b)i‘afeltémlﬁin@ a e@mdre&bhgelumfonpacls band :sphif) signalttesedgratie cor-
i nput sound s %nal into. a nunber of frequency bands to
obtrﬁﬂPPr!%'P@C@m F@SSOr Ryt $iong)s At i mati ng a si gnal

bh\éﬂrl rlfégﬁg%%ﬁh H%{nggﬂﬁt Q@HQI with ithe ab@RRlrfsd Comprdsanehaa.

ncy ban ne or nore groups;

2. The method according to claim 1, wherein said groups are arranged based on
the nature of the input sound signal and/or the degree of hearing loss of a hear-

ing impaired person.

3. The method according to claim 1 or 2, wherein each group comprises at least

two neighbouring frequency bands.

4. The method according to claim 3, wherein the neighbouring frequency bands

comprise at least one frequency band that is adjacent to one of the at least two

frequency bands.
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7. Tha metbog ra@ggr irg torarey e RbalaiBe dr

d) determ ning a conpressor input |evel for each band
split signal based on the signal levels in the

wa@orresysendi ng group; e) determ ning a conpr esBCT/EBANF054311

for each band split signal 2based on the correspondi ng
conpressor input signal; and f) anplifying each band

5. THRLAAePHOBRd By KRy S TG AP B0 e

bangs aomprige t lmedne owdreortaghecfréjudrity bamauthatigunroximity
s naI and/ or the degree of hearlng | oss of a hear ing
of the ﬂé?@%ﬁﬁwoye'gwrf‘?@t ﬁ?ﬂ?%&(ﬂad‘idﬁg to claimil
or 2 , wherein each group conprises at |east two
nei ghbouri ng frequency bands. 4 . The net hod according
to claim3, wherein the nei ghbouring frequency bands

6. THG MoREoRACEREITA (9 SALPNE A CENBRJdAcy "HHRHE Sob HhETHEr com-

pAEEDESh AR He \GbrhPreskal ﬁ‘ibﬁt Rivefpy weltftiahthé RRynal levels in the

nei ghbouring frequency bands conprise at | east” one
gfaywer or hi gher frequency band that is in proximty to
one of the at |east two nei ghbouring frequency bands.
6. The nethod according to any one of clains 1 to 5,
wher ei n step d) further comprises controlling the
conpr essor ut |evel by melghtug%hthe si gna

l@,eraqq)&mrgﬁ%ngf iltering the
G g%ngxl |§1’l)o ﬁe%que A (fso’imr | $ing Jdr#e%?Bh&ﬂgttB%aﬁﬁLﬁb% com-

st gn "Sinds 1,

pesgsorspondng rtandaaid stex of detennpmmgssalds:olnpressor inpat levels
n and said step of determning said conpressor input
CORBPEPaS:conpri ses: cal cul ating the conpressor input

lbg‘rqgéliﬁ’lta lﬁgfﬂog g@ﬁﬁF %prf\g@t fév%% Sff"f’c%emhgénéggr ‘beny SWYevel
caff ﬁeha&mngamrm c;xb.um@éésugnah |amitof|f@w990mbabd@pr essors
2, calcula{?ng the cgmpressor input levels of compressors 2, ..., n-1 respec-
tively by 0.25*signal level of frequency band 1, ..., n-2 plus 0.5*signal level of
frequency band 2, ..., n-1 plus 0.25*signal level of frequency band 3, ..., n
and
calculating the compressor input level of compressor n by 0.5%signal level

of frequency band n-1 plus 0.5*signal level of frequency band n.

8. The method according to any one of claims 1 to 5, wherein said calculation of

the compressor input level in step d) comprises:
d1) determining a decision rule for each group; and
d2) applying the decision rule to the signal levels of the frequency bands be-

longing to the group.
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tively by 0.25*signal |evel of frequency band 1, ...,

n-2 plus 0.5*signal |evel of frequency band 2, ..
wo2@7/023ss9 0. 25*si gnal | evel of frequency band ECT/EPZ0,0S/054311

n; and cal cul ating the comgtessor input |evel of

conpressor n by 0.5*signal |evel of frequency band n-1

o iR A58 48, RIS Mol ol e
asaathecadtical mnctmn slict lae ey @%E O rhédvturlcByR laskiynFicipe

com)rl Ses: determining a decision rule for each
"@;JMDH awamm a mey'lr\rﬁggwée\@é@f teotignal levels in the group as the

céhﬁ;‘i‘@ésdr fﬁ'lﬁe\%fl the frequency bands be longing to the
group. 9 met hod according to any one of clainms 6

or 8 , vvhereln said decision rule is a mat hemati cal
function such as a max, mn, or nmean function
assigning the maxi num m ninum or mean signal |evel

10. TAE méBo8iaeeatdih@ushsy bRe bR elhe Yod® v&ﬂlﬁeﬁﬂﬁ@rrﬁéﬁ% further
input level. 10. The nmethod according to any one of

COMRYiaes:2 to 9, wherein the method further conprises:

AR e 108 15 8y e BRAASBUARhe out sound

sighaRsaty saurdl glagsdsliang for the arranging step c) a
grouping tenplate according to the de term ned sound

qrquiginggfer maﬁéﬂ%a skt 61 AigHRIBY tRTpPiaiRaetoreing teghe de-

the met hod further conprises: providing
te:rﬁ‘eéégjegr ee o? Vieari ng | oss; classifying provided

degrees of hearing |loss into hearing | oss cl asses; and
providing for the arranging step c) a grouping
tenpl ate according to the determ ned hearing | oss

11. TRé &%thod according to any one of claims 2 to 10, wherein the method further
comprises:
providing the degree of hearing loss;
classifying provided degrees of hearing loss into hearing loss classes; and
providing for the arranging step ¢) a grouping template according to the de-

termined hearing loss class.

12. The method according to claim 10 or 11, wherein the grouping template com-

prises a number of frequency bands per group.

13. The method according to any one of claims 8 to 12, wherein the method further
comprises:
determining the nature of the input sound signal by classifying the input sound
signals into sound classes; and
providing a decision rule according to the determined sound class.
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12. The method according to claim10 or 11, wherein
the grouping tenplate com prises a nunber of frequency
whands235¢¢ group. 13. The net hod accordi ng t o PCI/EPIVE5/054311

of claims 8 to 12, wherein22he nethod further
conprises: determning the nature of the input sound
signal by classifying the input sound signals into
sound cl asses; and providing a decision rule according

14. The mbthodieaaonding do soyrteadfaisimba tolE, wikérenfthrosefdid ®rther
to any one of clainms 8 to 13, wherein the nethod
CPUMYRER: conprises: providing the degree of hearing
I i iday i egrees of hearing | osses
igﬁgwﬁggﬁﬁﬁék¥g§§0grgége %sghd provi di ng a deci sion
clabgifying pradiday degreks of dearing hessek datoi hegiringdssstlasses; and

15. The nefhod accordi ng.to ne of the preced
ohovisiio Btecion fifie 2Gpoming e dedemines heahng duss cldss.
adaptive to the current input sound signal. 16. The

nmet hod according to any one of the preceding clains,
wherein the nethod further conprises: sunmmng the

15. THE o8 e80T g Bt by Bh83Pke bfheRBirkt Hf s S8 toe amanging
irstepraig arde adipive wilen ceestihpdt stund Q?mut er,

executes a nethod according to any one of Clains 1 to
16. 18. Computer program product, containing
execut abl e program code whi ch, when executed on a
conmput er, executes a nethod according to any one of
16. Theanathod dccofding kPary ey o€ thd precedimpedainmg vearaith the method

sjgnal s conprising neans configured to carry out a
f%@%ﬁ&&”}%@ggdi ng to one of Clains 1 to 16.20. A

élﬁﬁfhii%th%i SnpRRIPhAR 58lit stshdlRYAn bUBRSBERA sYHEN 1S

confidured to transform an” acoustic I nput sound signal
into an electric input sound signal;

17.Computer program containing executable program code which, when executed

on a computer, executes a method according to any one of Claims 1 to 16.

18.Computer program product, containing executable program code which, when
executed on a computer, executes a method according to any one of Claims 1 to

16.

19. A system for processing sound signals comprising means configured to carry out

a method according to one of Claims 1 to 16.
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a band split filter unit which is configured to filter
the electric input sound signal into a nunber of

wo e@guessey bands t hereby obtai ning band split BCTOERI085/054311

a signal level estimation @dit which is configured to
determi ne a signal level for at |east one of the band
als each of the band split signals; a

Lit si
20. %lea%nila%ngﬂmp&sngmt whi ch is configured to arrange

t han friptitraRsyudENeisich I Gorfighivetb ey traisfarm wpsacostlc irput sound
cal culate a conpressor input |evel for each band split

mmpl@é@an aecide inpwt spend signal: | evel s of the

¢ PA BR3P A AR i i alfigbPed o MRIRAE BRREnC PlpuE8Sthd sig-
ﬁelmfcels mrr;lmldﬁ gf@?aedcp ba?di@’{r:]emebyesgmndh@ taod rsphtesignals;
I Npu eve an 0O a e
wWd pignAklevel eRuRIRN Wy wbh% is<ophoy Fﬁg dﬁtt%fm*rﬁ? ﬁgss‘%f?ﬁ'ﬂeve'
Y}ﬂ'a‘i'\?és? o‘ﬁ%”tff'tﬂ bsﬂd gnﬁ%ﬁi‘ﬁélg%a%ﬂmﬂtﬁé SQn@@Bﬁ’t ss@halg

sighnals to an ec ri out put signal; and
oud gcﬁummginsmhnﬂamlt\mlmch is sonfguréd to adtange meafrsq@emﬁyt trends

B AuterSp e ferouss, S @Rty S Po ey SRR et

BAnd WhAY &rpidi8oObasEd O tPsighal levisls lof tise Eorfreditiiding group;
configured to weight the signal |levels in each

t @ bahd bl eoropressoniopcask dieauapey bare which Izzcon%a@red to de-

DS BRSPS pEPeBhori RS RriTas tevel
bh@ t@bﬂﬁdllfy the and s iphatd @hialthe Ubneépmmcambmr gain;
n corresponding to band

coenpw@@ya@ ynm which is gpnfigureq s he aa?rﬁuﬁd ibRGdShit signals to
#Hleq?étﬁ?ggﬁﬁéﬂgh? ]‘dfg‘praq.@ so that: conpr essor I nput
eve sor

I's” cal cul ated by 0.5* signal
| earebuiplut fraaqdl.mmy/vihelmc‘s doriigusedtctrangfoeh theetelctrisf output

freq éjenc band 2; nilpresso({)9 t@egtglgl evel of conpressors

gouna SQ”ﬁ'T“?@”@QPH G BAbnal | evel of
frequency band 1, ..., n-2 plus 0.5*signal |evel of
fre quency band 2 , ..., n-1 plus 0.25*signal |evel of
frequency band 3, ..., n; and

21.The hearing aid according to claim 20, wherein the grouping control unit is fur-

ther configured to weight the signal levels in each group to calculate the com-

pressor input levels.

22.The hearing aid according to claim 20 or 21, wherein said band split filter unit is

further configured to filter the electric input sound signal into frequency bands 1,

., n-1, n corresponding to band split compressors 1, ..., n-1, n, and the group-
ing control unit is further configured so that:

compressor input level of compressor 1 is calculated by 0.5*signal level of

frequency band 1 plus 0.5*signal level of frequency band 2;



i nput | evel of conmpressor n is calcul ated by
0. 5*signal |evel of frequency band n-1 plus 0.5*signa

wo enelo23569 f r equency band n. 23. The hearing ai BICT/EP2005/054311
according to any one of cla#nms 20 to 22, wherein said
groupi ng control unit is further configured to

det . deci | f h , |
t hegég@?‘g?sg’ﬁ et B e of Famereials fey Shel Broalfiatsd PP Y
fres | RARISf hh Yty Bhrid01 t hengr iug 0.24ignBhRevel of fre-

hear i n ald according to claim 23, wherein said
groquepicydpacdi, r.o) n-drﬂllﬂs ﬂtaﬁ*ﬁGﬂald@quf§@§U§nﬁ¥lﬁ@ﬂ¢ &n - My and

unit | e t|n the |

f Ui I BB e 48B3ty A TE RO BB ¥ sl BPELE[BE 16 ency
assHrgNg-1t416s UBSEiGAET leelbfTraguenty aad rsi gnal | evel of
the signal levels in each group as the com pressor

i nput levels for the band split conpressors of the
frequency bands of each group. 25. The hearing aid
according to any one of clainms 20 to 24, wherein the

23. Theaidarthgoaid a‘cdbtdm to:ammonseéclalmsaﬁdo@ﬁ!vmm@nemrﬂald grouping
classification unit uredtodter

conf i

chaiTor b BT FoERR RISRERTE B§euBRouPiS B Febhdiodb. and
tJt) %BPh/ RIS IR Fo tHY Qgﬁ&%%@ IR Bfefreq@dithyt Warisdigeging

groupi ng control Unit a grouping tenplate
tad¢ioogrtiupg to the determ ned sound class. 26. The
hearing aid according to any one of clains 20 to 25,
wherein the hearing aid further conprises a hearing
|l oss unit which is configured to evaluate the degree
of hearing | oss of a hearing inpaired person,

24. dleahsaring pid ascaetingltiyelais 28f WBarIn @aldo@r@upmgoccrﬁiﬁal R further
I I
cfiisesar bpnah U HEpRIAE he deERidl {853 dalieriiical

FHEGIONELIHOSS a Phas $nin28r mEde fhﬂammghmhdasacgmrttje mgaximum,
claim25 or 26, vvherel n the

at e
OiOITBHITs 65 MeAR SR I%Yehof i shog BuAsn E8Fh Grun,as the com-
p}%&s&qﬁﬁutqgv@ﬁ @'oratﬁg Iit €o mgb’eééﬁ% of the! fRd qfendh biaPds of
MRS RYFR 'soand Ironment classification unit
daghfgrotiper confi gured to provide to the grouping con

25.The hearing aid according to any one of claims 20 to 24, wherein the hearing aid
further comprises a sound environment classification unit which is configured to
determine a nature of the input sound signal by classifying the input sound sig-
nals into sound classes, and to provide to the grouping control unit a grouping

template according to the determined sound class.

26.The hearing aid according to any one of claims 20 to 25, wherein the hearing aid
further comprises a hearing loss unit which is configured to evaluate the degree

of hearing loss of a hearing impaired person, to classify provided degrees of
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trol unit a decision rule according to the determ ned
sound class. 29. The hearing aid according to any one

w@booclozises 25 to 28, wherein the hearing | oss PEi/EP2085/054311

further configured to provi2de to the grouping contro
unit a decision rule according to the determ ned

Ling loss ,class. 30. The hearing aid according to .
g B3 e ieefbStest fasers. AdriaitioVe & Hiimarauiing Sontrol unit
¥ igFSUPTRG terbbRES af:wratrigqa tH8idetdrAfifed RBafing IRsQFAdd. C
I nput sound signal and is fur ther configured to
provi de the grouping tenplate adaptive to the current
el ectric input sound signal.

27.The hearing aid according to claim 25 or 26, wherein the grouping template

comprises a number of frequency bands per group.

28.The hearing aid according to any one of claims 25 to 27, wherein the sound en-

vironment classification unit is further configured to provide to the grouping con-

trol unit a decision rule according to the determined sound class.

29.The hearing aid according to any one of claims 25 to 28, wherein the hearing

loss unit is further configured to provide to the grouping control unit a decision

rule according to the determined hearing loss class.

30.The hearing aid according to any one of claims 25 to 29, wherein the sound en-

vironment classification unit receives the electric input sound signal and is fur-
ther configured to provide the grouping template adaptive to the current electric

input sound signal.



