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EQUI PMENT FOR PROGRAMM NG A HEARI NG Al D AND A HEARI NG
Al D The present invention relates to progranm ng

weouwpsens for the programm ng of a hearing ai PCT/BKe#6/000536

equi pnrent is commonly known as a fitting equi pnent or
fitting sys tem Mre specifically, the invention
relates to such a systemwherein informati on on the
nonentary actions of the hearing aid is transmitted to

EQ&TIPMEN T HORVBR @GR ANIVANG AtHRARINGA D SNENA HEARING AID
invention relates to a hearing aid adapted for

TRE BF3&Ht iRn¥bh Re1SECH [ﬁ‘o Al @ @cp/.g%rﬁ ﬂf‘?ﬁf‘fﬁ@ 9cggramgnng of a

progranmm ng such a hearl earin
béarimg aich Suoldequwpmentris pemeohiyginoynes ryfiteng squpabnt or fitting sys-

o A0S s E5 Lyl Hageaion FeUEES i A ypsteairigformation on
eosbashaea hOReFAF LRI (A ANSHRT A SRLETR ucdi-

The per son responsi aptation o
tieathaypresind irtventi drerel ateli toiachieatingisid adagedrforihtgrastionwitASuch a

the fit er, f s adifficult task, since a |ot of
SR H‘roarPZPéQ%arﬁ]inéngt%l%éhE%}Hb?omflnto t he hearing
aid for th| s adaptation. This difficulty is enhanced

Byjoderie heasing aidaftendnaludst oneras meorg highlpeasoples signalayecessing sys-
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concerned that one or nore of the co ex si gna

prtafiensefi sugh 8 pearngsaid Huthg éndividinal ugcrat:@nmronkyd@om asrhe fitter,
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settings that wll have an inpact in the current
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According to the invention in a first aspect, this

pleeugrationduring yhis blegpefohe Siting woceduprand will want a way of verifying
the current state of operation, in order to guide the fitter to those settings that will have

an impact in the current situation.

Accordingly, there is a need for a fitting system where information on the state of op-
eration of the hearing aid can be presented graphically to the person responsible for the

fitting procedure.

According to the invention in a first aspect, this need is met by the provision of a pro-

gramming equipment for the programming of a hearing aid according to claim 1.

By providing a programming equipment according to claim 1, a graphical representa-
tion on the state of operation of at least one signal processing system, included in the
hearing aid, may be presented to the fitter. According to the preferred embodiment of

claim 2, this information is derived from the hearing aid.

Further, the invention provides, according to claim 7, a hearing aid capable of transmit-
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gramm ng equi pment for the programm ng of a hearing
aid according to claim1. By providing a programm ng

weowjosens according to claim 1, a graphical reQEr/BEeEA00536

tion on the state of operatiop of at |east one signal
processing system included in the hearing aid, may be
presented to the fitter. According to the preferred
(farrbodv{hrrgpt of cl agnbz, this information is derived

1P MPHBORRARTHY te HIUNEFAPIREIILt he | nvent i on provi des,
according to claim?7, a hearing aid capable of

{r addétiam: fhedavention providasneacouiing © alaim §.jamethgd for the presentation,

' t di.tion,..the i 1 on: provi de .
B P capl A U sl PR o R RS L€ aperagin of one or
iord Signdl Ipfdcbiwlge?&sjteﬁﬁ?ﬂklud@(ﬁ irethg he@gCad, to the fitter. According to
representation of the state of operation of one or
thsrmecisirethemberimenpkefi dhajmsS shis informatioinisl derivad frdme the hearing aid.
hearing aid, to the fitter. According to the preferred
Antwdingen b poffertédémb@limeht of thenfeentami tre ihforserion/g@dsented
fro%t FPE hga{i ng Iai d. Accordinhg to a preferred ) )
BBRarhE RO fteElatss e fis QnsratioR OF & dirsrtiana] Biviosr-da drg way. in-
RARROE ) WhidhQidhafsduiddsSie e&%lnﬂﬁtgé bl fhet @Ecﬁ@f:ﬂ @#té}ﬂ iPlvailable
a directional system In this way,” In tormation on
twhthefittsi. gnal sources are attenuated by the directional
systemis available to the fitter. According to
Aocirtig tPhefteeripeeicabd ofboEAHenO8f thé trveAY&N ihediforkddBon presented
information presented graphically to the fitter
giaphicdly toghe E@efdﬁ]@ﬁeétw aperation eé d ieedkadkesnoetllativn eystem. In this

&0 t hj infornation _on which. signal .
YQ:% Honen%@na@e&g%é%g CHHRG éfecagﬁfr&%ﬁ“F‘gPY i‘]% capeslifipn system
issivaivild @mhhefitter. t he fitter. According to yet another
preferred enbodi nent of the invention, the information

I, i . f r-el . . .
%ggfr&;ltﬁlé ﬁyt%faﬁgﬂﬁtbf%lﬁg%rgg%nﬂgﬂagyn%ng E)n{sﬁ'ﬁe ﬁﬁ\{fﬁ%ﬁlgﬁ‘l\%g }rl'fgﬁnatlon pre-
semfedrargthicatly om thetfiteh rabgntd the opgranensBa aaspasae dystein. In this
ot her_. signal co _an.ents by the transposing systemis

Wi aBP &P hich stenak corpagents grerddeh iawiher $iep! Bemponents by
@8 eahigostl st @h GRARh1aAR G itle RS Ed On non-Tim ting

exanpl'es

The invention will now be described in greater detail based on non-limiting examples
of preferred embodiments and with reference to the appended drawings. On the draw-

ings,
Figure 1 shows a programmable hearing aid connected to programming equipment,

Figure 2 shows a graphical representation of the state of operation of a directional sys-

tem,

Figure 3 shows a graphical representation of the state of operation of a feedback cancel-

lation system,

Figure 4 shows a graphical representation of the state of operation of a transposing sys-

tem, and



of preferred enbodinments and with reference to the

appended drawi ngs. On the drawi ngs, Figure 1 shows a
w@e@gisimebl e hearing aid connected to progranPCNDK2006/000536

equi pment, Figure 2 shows a ggaphical representation

of the state of operation of a directional sys tem

Figure 3 shows a graphical representation of the state

of operation of a feedback cancellation system Figure

Higgrronshow sgy sipphieal reprasspasien ohthe sipio of enesationpfa coppres-
iﬁpgﬁteﬁ‘ transposing sys tem andFigure 5 shows

g"q%?‘g% I'C representation of the state of operation
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%j'(l;ﬁ hBE, BOHE RIFBNf.a ﬂe@s&nﬁ?chﬂHu‘i@rqu f a@zﬁft&?&'&%e r%gxgrew. @flso

adapted to the purpose.” Also shown Is a I ng
sliavpis adwearng &d 2toonnénted tiotthe figingggivipment by waredicombction 3. It
connection 3. It is well_ known to the skilled. person
i vy 19 thessiiled pesvoilg: 6N & CORSETOR gy bE SUDGHERY as
o) & e88eds TRt SRBIWN refgfaﬁfy,ef}ﬁgfe&dné he ibeRLARE og ';[1% user in

is mounted on the user 1n thé ordinary position f
the@rdinaty pokitinn for ukh éndtishowmyy The fittprgsquipooenp compsses software for

software for readi.ng data fromthe hearing aid,
fﬁa@ggﬁeﬁ_@om HEOIRAEDE B4 PSS SFaTHsP g %, Pberier about the hear-
Heald Bt Aot ARAsALRL VISP in]%lg%ﬁﬂ %b@iﬂﬁ 38%%%??% to the hear-

i nput and codi ng paraneters to t ear |
migched int @dprto gregram etttinpgsontwilingahé bperatidreofhe hedringraid Pro-

KHOUPIOE FURECY boEse §49007 B c ent B Ie0y, PRUEAINg. 1o

t he invention, a graphical representation 20 of the
Seeardingfto disdp¥antion. deraphisalgepratsntation gRf thr Wete 9 ppgyation of
S L ent Ltte . ni.tor .
SR AP SAIE L bl e HOGr PRk R4
system .S

b By g B O S SO S s ko,
DYk 198 260766%1888 Adl that a hearing aid may utilize a number of so-called di-
rectional controllers, each operating adaptively in its own frequency band. In the exam-
ple of fig. 2 there are 15 frequency bands, but the skilled person will know that the
number of frequency bands is merely a choice in the design of the hearing aid. By using
a directional controller, e.g. of the kind known from WO 01/01731 Al, a single pa-
rameter representing the shape of the directional characteristic — in each band — may be
used to calculate a model of the full directional system. WO-A-2005/029914, incorpo-
rated herein by reference, describes how a single parameter, determines the directional
characteristics of the hearing aid. Preferably, this parameter is transmitted to the pro-
gramming equipment via the connection 3. Transmission of such parameters is as such
well known, and the skilled person will know to use an appropriate protocol such as the
Digital Screwdriver (DSD) protocol developed by Etymotic Research Inc., which inter
alia allows register values to be read from a hearing aid. Also, such transmission is dis-

closed in US-A-4989251, also incorporated herein by reference.

The model currently in use may then be presented graphically by mapping these pa-
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rectional controllers, each operating adaptively in
its owmn frequency band. In the example of fig. 2

wo b@rm4ae 15 frequency bands, but the skill edP@EDKOI6/000536

wi Il know that the nunber of frequency bands is nerely

a choice in the design of the hearing aid. By using a
directional controller, e.g. of the kind known from W0
01/01731 Al, a single pa raneter representing the )
rametess Hhgaings thi fregienahedluesiaSaelt @ plapping couldibedwatanisa gelindi-

- npy be ed to calcul ate el._of the full P

EERE AP ot WAL SsBaRS oo 1 erahtaid, hapsgioid”

‘hﬁfts&hxﬂ, BY¥ng 8l Wr@&RGS, MORDGED, BESIANM 1@ thé ﬁﬁbﬁng Bk AEWEEHS the pa-
etermnes the directional characteristics of the

taswtdrn§ agiiost frRqeéwyablugs 61 the snaplsars 2 vead preferabhnalpe eanydy in-

o the pr . N i pent _via,.the.connection.3.

Pavidn Leha g Tt o da o8 et et SR GRnor itk Shg mar-
Fhg iteh S?r ﬁ!ﬂih%%ﬂ: ﬂﬁ%&&f‘h Micdular HBP%&rPth!é%@ap@&g%@Bf‘Qﬁﬁﬂi’ahm a
protocol such as the Digital Screwdriver (DSD)
firape cropnidehle hopeadioyd Fhemibe inapRgdsptctrardieid), ahi ch
inter alia allows register values to be read froma

healidwngoafigured, stos infergdation amyralsestiate tox fdedback caedlling system.
US- A- 4989251, al so incorporated herein hy reference.

ieknasge e-g GoreHS 2004/R1355d Adayjhat fidh PREIHE by ealguge the loop-gain,

£L RNEROY Y IARBL oL BEAG.BATA TR bRl cntnB80d Bijlent BRI ocour.
rrequency val ues 6. Such a nmppi ng cou e by ‘nanes

R3s dleslkn®at, e, iffonFEB-A-21918) 31 toestimmeshe inermake in the gain-margin

"cardjoi d*, "supercardjoid", "hypercardioid",

dys; t9dhepompeasyirg YHETJEhe Gracdlatiph syséral Acpordudy. piggRd repre-

L JTRRRIAG oPYpdi AR ofShe 0B RR RATREASPmAy R SFor cach
requency val ues %3 e mar ker & 1§ Use pre Lra y

BARI) a EspadRNtatioh Of WBpigain 1,@ rhdhémbit dvaflable gaipd; tihull iathe loop-

by changi ng their shape, corresponding the map ping, .

gaia 7 phys thagringnengin adp ecferediods  sypesgaing o andymemepigey signal

" i .3 . ’ i .
PR 305l s R ERIARLERIHN] 57008 Bl o wanomic
$4108¥ Y0P theftive Watandeter, Nbsp-kiih ahdghinahardhy fidhsthe hehriigeaid @ to the
a feedback cancelling system It is known, e.g. from
{iginzeQuipo®Ed657 Al, that it is possible to calculate
the loop-gain, i.e. the threshold at which feedback
tishowlt &t inotedithataim andersondbstrate dloht slyesmenbesiof freqesngy bands repre-

sented in the graphic display is merely a matter of design in the hearing aid 2 to be fit-

ted, both figure 3 and figure 4 use representations with eleven frequency bands. As
shown in figure 4, this information may also relate to a transposing system. It is known
in the art, that such a system may be useful e.g. for treatment of severe high-frequency
hearing loss. A.ccording to this technology, signal components in frequency bands with
severe loss may be translated (also called transposed) to other frequency bands where
the hearing loss is less severe. By the hearing aid sending information to the program-
ming equipment about which channels are currently being transposed the transposed
parts may be indicated in a way making them distinguishable from the normal signal of
those bands. Accordingly, a good representation of such a system will show the map-

ping of signal components from bands with severe loss 10-12 onto bands with less se-
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It is also known, e.g. fromEP-A-1 191813, to estimate
the increase in the gain-margin due to the

W@ opesRad i on system (the cancel | ati on syst en) PCT/DK2006/000536
Accordingly, a good repre se%tation of the state of
operation of the feedback cancell ati on may incl ude,
for each band, a representation of |oop-gain 7, a
maxi mum avail able gain 8, which is the | oopgain 7 Pl us
vetedlosgal 11 hrwiithyian indidation I6efSeofrthel amourtsof amphidicaianpppligghtp these

ponentary signal |evel 9. For the graphich

S}gé’ﬁnf%g%ﬁ‘%'ﬁf“ison it is thus suffici egt , pf or each channel

to transmt values for the two paraneters,. .|l oop-gai.n .
Ta s gase ibapargpAfersite SfipRuniHEA FoRyhangarng Hd g %?qgﬁlp% gawp-
ificht '“Po'ﬁ?dz;@eew{q{%t%'aﬁﬁéeﬂ% %@s@ﬁﬁ%ﬂ ty%%ich bEhRr 48T wiiPwhat weight. If

ustr er of frequency bands
dlegtesenisposedrbahiears taphitiftet], sipbapaids dowmehs/indherdlusteated ex-
of design in the hearing aid 2 to be fit ted, both
e rsiElapyametss vould sulficefepthemeall similnly agihgle gpagster would

L

t is known in the ar that such a system

Rigwe o Bt esrgropted hmb e R A GG AR B
LKAl §58m AGaRLEheEidt © this technol ogy, signal
conmponent$ in frequency bands with severe | oss may be

. d : i-
e
hesisithginpidlesend ihethearif @aidpandodongtht Ivertisalohird mxisiingre output
equi pnent about which channels are currently being
leyel AxpoBibg heming didnsposed parts may be indicated in a

way meking them di stinguishable fromthe nornal signal
Bie grapiieal BRngpresavaibmdngyiss a wirfgeod! insdigatias thedtgagnpg Breshold

uch.a system.will show t.he mappin Si. .
S T e e
%ﬁﬁé&vx\é 30¢dr 85I BEHEGRNEPSMAY 3f e Hohiife 8. TROinCRAti0N of the
6-18 of the ampunt of anplification applied to these
siig patvec2ipdivetet diffetent ddgiass ohsempiesigmandien apansien, freluding of
transnitL d fran1t e hearin id2to thehfigting
ST PPURhic YR ePap ek Al ArPPPEP i fted to
whi ch bands, and with what weight. If | .
The parameters which are transmitted from the hearing aid 2 to the programming
equipment, could be the knee points 22a, 22b and the compression or expansion ration
on either side of the knee points. Thus, taking as an example the gain in the band
around 125 Hz, the parameters transmitted would be the location of the knee points 22a
and 22b in terms of input level. The degree of expansion below knee point 22a, be-
tween the knee points 22a and 22b, and the degree of expansion above the knee point
22b. In the example the term expansion is not to be taken literally, as below the knee
point 22a there is in fact a compression, i.e an expansion less than one. Between the
knee points 22a and 22b the expansion is neutral b, and above the knee point 22b the

expansion is in fact limiting.

Even though the description of the embodiments above has included the derivation, in

the hearing aid, of the information on the state of operation of the relevant signal proc-
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all of the transposed bands are to be shifted, three

bands down, as in the illustrated ex anple, a single
w@aroaie2er woul d suffice for themall, simlarPgr/aK2006/000536
singl e parameter woul d suffi if they are all to be

gi ven the sane weight after being transposed. Figure 5
illustrates a graphical 3D represention of the

operation of a conpres sor/expander systemof a '

dssiap SyRieras, it. is Fhdinr daprseensraf shd premiion to fraseiaiy Bxthe progrgnming
t he abscissa.is . the freque al.on rdi [

o S o e ek R Yo R A0S AP B e etevan

}%ﬂ%ﬂlét&@! rebfirdro@XiablidiStht ReapAlthPiebrs@Matior, f@f fhishBodel. How-
earing ard. The graphical 3D representation includes

eves uhif &celeds frefemaid catbodignanhesittve dhis dges mtesaiye theffigter gp detect

given_hearing aiqd user. Intersecting the surface 2 1

?ﬁ@?gﬁ?Qu%P EFeVaLSYSt®en, of gain curves 22 for

speci fic frequency bands of the hearin id, Th .

Apart {rpmtthe pbeye-merdiogad nfeimalion, seat fram tg%\ﬁ%mmgfaffg? igihe fitting

degree X ' | )i ' [ . of :

SBT3} pERERRE AL BREBha BERANEAR: of B hUltEdi other in

foPRetiord@uld bd $8nt.. Thehgilledpaneh el untiirstandthet infarnmtivh remirding

fromthe hearing aid 2 to the progranm ng equi pnent,

etben epumenenis ok e depangaid 2o8ld besn dhesarouldis g@é reJate to

or_expansd.on. ration. on _either si IRt :

VS ARG S L Bk HEuSieBaflls dEIEIER RO R cur in

dotiedtion willendisd aippiedkion or syesdi tiladcemett dinlyehitihibe specific fre-

| ocation of the knee points 22a and 22b in terns of

quapay bansls are shmped e gpdermsfof @iansi on bel ow knee poi nt

22a, be tween the knee points 22a and 22b, and the

degree of expansion above the knee point 22b. In the

exanpl e the termexpansion is not to be taken

literally, as below the knee point 22a there is in

fact a conpression, i.e an expansion | ess than one.

Bet ween the knee points 22a and 22b the expansion is

neutral b, and above the knee point 22b the expansi on

isin fact limting.
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Even though the description of the enbodi mrents above
has included the derivation, in the hearing aid, of

wo b@7iosf2e40 mat i on on the state of operation of PEEDK2006/000536

rel evant signal processing syst ems, it iswthin the
scope of the invention to maintain, in the progranmm ng
equi pnent, a nodel of the relevant signal processing
systens, and to derive the rel evant paraneters,

Ck4lMSed to establish the graphical representation,

fromthis nodel. How ever, this is a |less preferred

Erd prligi@mbingsignipenenb i thiope grmaimimgat§la diesriveg £id { doeaprisng means
detect. any mal function_in the rel evant systens. Apart

for gemi YiRE PABBIFISTESRTSSTHIG thy ?té‘ier?gtop%‘ﬁtm%e Pner QrIRQTE fignal proc-

%@?{g's?&eﬁé chg,ldteg tn]ijfh .h]:ahltiﬁ,g’hﬂg, fnddHsHOE cul%ﬁ{ghéﬁ fHeMisik e these
rtter Tn understandi ng the actions of the“hearing

pargmetefsheiodels of thesd tat leastone) sigiad peeadsingldystesls) dridadeans for
person wi ||l understand that information regar

DEMENALoB: 05 BrEETRISS b FOPLSFERIRGRR P SR o PGUHn Do TGRe et least one,
%i-gxﬁaéﬁlr&c%wirg%%@feﬁ{s. alia relate to conpression

ons n1h specific frequency bands etc. The

ter could occur in connectiaon.w.th noise P
LobssogRtiias SEibmett Srnamech e T, HoRfffe msgns for oceiving
$RE phihiBteld BolURNEArRB RIS sAH PaiRRRR Sl rePrébentiny fRIrti6 on the
gai n. CLAIMs: 1. A progranmm ng equi pnent for the _ _
griogf apeiation of o drasore signali toceseinp sysi¢gingidad irf e hearing aid.
deriving paraneters representing the state of
8 PEfeqirbgiammiin® Bguipmentaceordingrtalcl gimdcored; siheeis thetgeapical repre-
included in the hearing aid, neans for calculating, on
popiationgplates fo ¢ fisediopal yser s, nodel s of these, at
| east one, signal processing systens, and neans for

fr Beeprogiainoning fqeipgentriscerdingr te stasmelnerad, ivdherest thergsaphical repre-

t at f [ f th t | t , Si I
N A N
R s
LERI RSB hlR % 5%9{@%%823‘[% the state of operation of

one or nore signa ssing systens included in the

ring aid.. 3. The progranmi.ng equi nt <a I -
B Tt eiind st Rl AR RE R PR & 57 SREEA fbrkfhion on
one or more additional systems are received, said systems being one or more of either a

directional system, a feedback cancellation system or a transposing system.

7. A hearing aid adapted for being programmed with programming equipment, said
equipment being adapted for the reception of information on the state of operation of
one or more signal processing systems in the hearing aid, said hearing aid comprising
means for generation of such information and means for transmission of this informa-

tion to the programming equipment.
8. A method for programming a hearing aid, comprising the steps of:

deriving information on the state of operation of at least one signal processing system

included in the hearing aid,

calculating, on the basis of the derived information, models for the state of operation of



sentation relates to a directional system 4. The
progranmm ng equi pnment according to claim1 or 2,
wob@reiiz4e he graphical repre sentation rel at eSPCDDK2006/000536
f eedback cancel |l ation system g5. The progranm ng
equi pnent according to claim1l or 2, wherein the
graphical repre sentation relates to a transposing
system 6. The programm ng equi pnent according to one
QFS%Iaéleﬁ%t ope 53igngh BISEYFINEHSEMEL | on on one or nore
addi tional systens are received, said systens being
presersingracgraphidal esprérentationl pf dist inodedfto thegsemnyf the progifivamlag
cancel | ati on systemor a transposing system 7. A
REEPPRY: ai d adapted for bei ng progranmed with
progranmm ng equi pnent, said equi pnent bei ng adapt ed
fisf CqdiRg PERBErSIA U hsapSAifat i on on the state of
operation of one or nore signal processing systenms in
Phé nheshed angomrding togddith Heamprigingitlhe stemeft i si ng means for
generation of such information and neans for
tacaiving, Seithe htariry dd,iinfopmatort oothetstatd biogeraighafivhe gr more
equi pnent. 8. A nethod for programm ng a hearing aid,
SigAIMrasesting F¥staieps of : deriving information on the
state of operation of at |east one signal processing
systemincluded in the hearing aid, calculating, on
the basis of the derived information, nodels for the
state of operation ofthese, at |east one, signal
processi ng systens, presenting a graphical
representation of this nodel to the user of the
progranmm ng equi pnrent, and codi hg paraneters to the
hearing aid. 9. A nethod according to claim8,
conprising the step of: receiving, fromthe hearing
aid, information on the state of operation of one or
nore signal processing systens.



