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. (57) Abstract: A hearing aid (10) with a test manager (44) for detection of a defect in the signal path of the hearing aid is provided.
g The test manager controls a test stimulus generator {40} and a probe (42} for determination of a signal parameter, such as signal level,
‘frequeney spectrom, phase characteristic, anto-correlation, cross-cortelation, etc. A set of signal switches 36;, 36,,.., 36;) controlied
o by the test manager is provided for connecting a selected test stimulus generator or a selected probe o a selected point in the signal

path for testing of a selected part of the hearing aid. Signal switches {18) are prowded for coupling hearing aid components into and
out of the signal path of the hearing aid.




[err] [err] [err] [err] [err] Abstract: A hearing aid (10% wWth a
test manager (44) for detection of a defect in the signaf Jpaaiy é¢0& he
hearing aid is provided. The test nanager controls a test stinulus
generator (40) and a probe (42) for determ nation of a signal paraneter,

b o e on et bss. 0 padosessent MR HhiiRiR u@wuluum&a[e”]

36[err],..., 36[err]) control!ed by the test manager is provided for
connect g,z sel ected test stimulus gengrator of 2.8k &m$% r%ggwﬁg

sel ect ed” P Bermbihals¥eh $o@nal  PAth 0T b e HBodtnidrSRlies he
hearing aid. Signal switches (18) are pm@wmﬂﬂbﬁan@mumﬁm&gmhear|ng ald
conponents into-and out of the signal path of the hearing aid. 9

January 2006 1 HEARI NG Al D AND A METHOD FOR TESTI NG A HEARI NG Al D The
present invention relates to hearing aids and to the testing of hearing
aids. The invention nore specifically relates to a hearing aid having a
self-test capability. It is well-known in the art of hearing aids that a

| arge fraction of hearing aids turned in for 5 repair later prove to
operate correctly. Thus in many cases, a perceived problemw th a hearing
aid does not relate to a defect in the hearing aid, rather it relates to

t he adj ustnent and use of the hearing aid. A lot of time and ot her
resources are wasted in shipping and di agnosing hearing aids that are not
defect. It is therefore desirable to provide a hearing aid with a self test
capability, permtting an 10 operator of the hearing aid to verify the
proper functioning of the hearing aid. The operator of the hearing aid may
be the hearing inpaired user of the hearing aid or an audiol ogi st engaged
in fitting, fine tuning or otherwi se working with the hearing aid.




According to the present invention in a first aspect, the above-nentioned
and other objects are fulfilled by a hearing aid havi ng Sx{#nuagyA006
transducer for transform ng an acoustic input signal 15 into a first

el ectrical signal, a signal processor for conpensating a hearing deficiency
by generation of a second electrical signal based on the first electrical
signal, an output transducer for conversion of the second el ectrical

signal into sound, a probe for determ nation of a signal paraneter, a
plurality oREARBYGAISAMNICAMEEHOD EORBIBRSTING pAlPARINGAB si gnal path of the
hearing aid extending through the input transducer, the signal processor

and the outgut g r @ﬂg gﬁ@% idsOTHR O by t he
settings ofﬁ%ﬁé&éﬂﬂgﬁﬁ}g{ﬁ%&{nﬂ?c eg@ﬁg%ﬁ%@(ﬁﬂ%ﬁ%ﬁ%op tr%q‘é " sel ect eél first
poi nt of t hsorsispasticalbatiates o adregking aidbhayingdgelf-test capabilityr ocedure of a sel ect ed
section of the signal path. According to the invention in a second aspect,

t he above- nﬁgt‘;}e@lq&gwﬁtglqhggrh&h |066ds $hafl Birgelthabdidnl JrRehrY afs ARlel @ftof OF
t g of a he h d h

veri fying e functionin earing aid, earing aid having an 25
i nput  t rranspridpterf ppverte apestte orieady. Ahusde s9sY ¢aces; mprieciwd greklen] withy hearing st

el ectrical 5i@R@hot r@as itcgméffect Brtfi’é:l%ﬁlgﬂgali&,QJthé?ﬂqHQt@fsst%ttﬁMjlﬁtnﬁﬁ%h Qg of

deficiency by generation of a second electrical signal “~based on the first
el ectrical ¢ bwahg asigr bheliime and afhsriigeasrces e W@@i?ﬂ/@rsglmng #fd diggaosinigc ond

el ectrical paignals thA bR n304wAdy, and a probe for determ nation of a signal
paranmeter, the method conprising providing a plurality of signal sw tches
at respective points in a signal path of the hearing aid 30 _extending

“through t helt isisuefore desirebla taprovideachearingd with o sdkiss canphilitsh REMEting AR

transduger , o @fithr ofARk Reriflg 4i8 & vaiBRNAISlopdr S ARiROYf thdWRad id. MBS ofefatdriee si gnal
swi tches to connect the probe to a ganuar 006 2 selected first point of

the signal thakaringaidpgepe the bewsingiramairgd pesef hehsedngpidorgn 2adidlesigcPescsect i on
of the si qg@hin@?ﬁt{g.m,ﬁ‘?grf&g{eﬁi%&g% Wit tRindari@)icconpri se a test controller

or a test manager for detection of a state of nmalfunction in a hearing

aid. The test manager may be connected with a test sti rrulﬁgijs 5 generator,
such as a tAfferdgerie hepesent Hveion @ HiEsprch the abovgrsntigned iad ofhy ORIFS B6r | et c,

W th a profgie®syshdathe A8hAiE AdtduPRarBiucer 5t BhdorRifg aRbetc iputdends si gnal
| evel , frequenc Pect rum hase characteristic, auto-correlation,

spectrum _ ph
cr oss- cHr r enigifiss clegifigal sighal a5goR] RoErsghier cupepsatng? Biprinedeicienc e heari ng

aid. The signahicawrh shohdel®inl S8l fa9dd mARBGitdRdical SiRal arSdutpiviratsd@ener at or
or a probe to a selected point I1n the signal path for testing_of a

sel ect ed pdP%cogyersipofiikeserqng eleptgoal signatinte srupd. ingehsifordrierpinaion phy sigwl
provi ded f QfreRip aiphGaligaf diel Fidhd aMRARaNe PoinfliRa Sikn Bith 6f thé Aring aid
extending through the input transducer, the signal processor and the output transducer, and a
20 | test manager adapted to céntrél the settings of the signal switches to connect the probe toa
selected first point of the signal path in order to conduct a test procedure of a selected section of

the signal path.

According to the invention in a second aspect, the above-mentioned and other objects are

fulfilled by a method for verifying the functioning of a hearing aid, the hearing aid having an
25  input transducer for transforming an acoustic input signal into a first electrical signal, a signal

processor for compensating a hearing deficiency by generation of a second electrical signal

bésed on the first electrical signal, an output transducer for conversion of the second electrical

signal into sound, and a probe for determination of a signal parameter, the method comprising

providing a plurality of signal switches at respective points in a signal path of the hearing aid
30 extending through the input transducer, the signal processor and the output transducer, and

using a test manager to control the settings of the signal switches to connect the probe to 2




signal path of the hearing aid. The signal path may conprise conponents and
“transni ssion paths of the hearing aid that receive, proces@Uuage@Qq6ansnmi t
signals that are derived fromthe first electrical signal of the hearing
aid. 15 For exanple, the test manager ney be adapted to operate respective
signal path swtches to disconnect the input transducer fromthe signal
path at the entry to the heari ng ard processor and to.activate a probe
nmeans for t| on.qof th n IeveI ned
point at a i; {er:;in firs go%t o(l;ﬁws 5 é’fl%%% rdert t% y]? ?#}eﬁ&é%?as ge)eli @g%ﬁérgonfg]r at ed
by parts otﬁletzgmlbah,rr ng aid processor such as the input circuitry may be
determ ned. 20 The val ue of a signal paraneter as determ ned by the probe
may be co Vi nory
" the heart e han@rh B LEDEG AR, S BN BF phflerl €Y GREPT AP

det ect ed vadfinelfungimndud bdades ad. (Jhe thetresvagen arty ba peraedatipith sten gtimees r ef er ence
val ue, the te t that the
heari ng -ai dgmératon%P%%gt |(£)£§|}éﬁl%¥a?#h ﬁth% E{t&ﬂg{l 5{? 2 %%geﬁ?r@%f E% @}g%al ed. For
exanpl e, a probremons a)réequmm}en offa 31@51 nam@ser reash dseicgad ek freqhersy sperruBut put
tr ansdocer }%r%ses(!hgﬂ fLIXStlE: quhc%nJng%d %ss‘-&&“ﬁ@lﬁﬁi&a‘?e&%ﬁﬁ u@tﬁ r%ﬁ;h@wu& \}1&9 aid is
def ecti ve. a specific sequence o es nmay correspond
to a speci Ifnlthﬁ lwaﬁramd Thf: Slgrt@ésvrl@arla migviddddor @MW&&Q@%@@@H%@Q@&W g ai d
programin i aring aid
i s mal functhoni 88‘231 eﬂir(?%l | ca@lagpag{nﬁ?%@tyn&&g?‘g?& aﬁ%ﬁb?@‘%ﬁ?@iﬁg a8 30

i ndi cat ion Birthbmymtt:bﬁs nghg be provided/ fob eouglingleasregpid FusrpoBstATIplo®r Olilthf thge

noi se IeveI %usd %li Ien ga predetermned reference value, it may be
signaled th earrng |d is mal functioning. 9 January 2006 2a

Typical ly, hearing deficiency is frequency dependent in a way that is
specific fo’Fhee;mhl paibrrgiyoniride compenents and sankmistipn patbsioh thedearing 8iddhdyi de a

mul ti channel, s HolraptRELiElall ohdd Gre dRERAERShe ity AR it
plurality o of cha ne s so0 1 ndi vi dual frequency bands may be processed
di f f er ent | yheadngpidanplified with different gains. A nultichannel hearing
aid may further conprise a filter bank with bandpass filters for dividing
the firg eﬂ:&%gzrn:lpq@khe%esgﬁﬁka eﬂmrﬁad;p@éd 9 bpdPAOARRS e sig!nﬁlefjraﬁ?Qwithé fo

el ectrical ‘signal derivati vg and rocessor may be adapted to 9
Januar y zoggsmeggpg@pgg@nqﬂgqqr megl]rm ath at the entry to the heanng aid processor

and to activate a probe means for determination of the signal level at a selected or

predetermined point at a later stage of the signal path whereby the noise level generated by

parts of the hearing aid processor such as the input circuitry may be determined.

20 The valueof a signal parameter as determined by the probe may be compared to a reference -
value that may be retrieved from a memory in the hearing aid or from a device external to the
hearing aid. If the detected value lies outside a predetermined range comprising the reference
value, the test manager may alert the operator of the hearing aid that the hearing aid is
malfunctioning. The type of defect may also be signaled. For example, a tone or a sequence of

25  tones may be generated by the output transducer to signify to the hearing impaired user that the
hearing aid is defective. A specific tone or a specific sequence of tones may correspond to a

specific defect.

If the hearing aid is connected to a hearing aid programming device equipped with a display,
the fact that the hearing aid is malfunctioning may be indicated on the display and, further, an
30  indication of the type of defect may be displayed. For example, if the noise level is greater than

a predetermined reference value, it may be signaled that the hearing aid is malfunctioning.



3 generate the second el ectrical signal by individual pro§e55|ng of the
respective first electrical signal filter derivatives and 3HiM

processed filter derivatives together to provide the second electrlcal
signal. For a nultichannel hearing aid, 2ahe test nanager nmay be adapted to
sel ectively connect a desired test stinulus generator or a desired probe to
the output of a 5 sel ected bandpass filter. For exanple, a probe for |evel
detection may be connected to the output of a selected bandpass filter in
order to deTwrealpcearing dafidigsy isdieghencydependssiin e iay that s spagifiedenyeattand. I n one
enbodi nent ventl I d that is
controll ed %ﬁw}tﬂﬁl ds%}elgg ﬁﬁn&ﬂ%gg?éﬁ S%deg%g%@ bn%f%gﬁgedéit@%%mntgﬁ t est
stinmulus-t hHDCﬂSS)riSGbVIfﬂed inth e phurlifsief chamels apthetiedyidied ﬁ@m@nw@andsn@Y#d for
conver si on 19 PEns0 J§§H aid will
be pl aced |%£%§%%g%§¥%ﬂ%% Qﬁ#ﬁhEQ&HQHﬁF%Y mhépgﬁﬁk part o ﬁe gener at ed
acousti & si fprth¢r Omnbmsebéiltp!elfalllemtbhartdgaSbéltﬂeﬁEFlwehhgjtle fityeeleptrivaktigne!l iptegut

t ransducer. ‘gg&Pt switch
to connect aIggq %%%Hﬂggggggggﬂgﬁﬁgg&Pg&Teve zﬁ%#% Fﬁgg&g% lﬁfg&%%€$lnput
transducer for deternlnatlon of a signal paraneter, such as the 15 . signa
| evel , of the respective generated first electrical signal. The determ ned
val ue of the signal paraneter nay be conpared to a reference val ue that nmay
be retrieved froma nenory in the hearing aid, and if the detected val ue
deviates fromthe reference value, the test manager may, as previously
descri bed, alert the operator of the hearing aid that the hearing aid is
mal functi oni ng. The type of defect nay al so be signal ed. For 20 exanpl e,
the display of a programm ng device nmay show a nmessage saying that the port
to the input transducer in question should be checked for ear wax. One of
the i nput transducers connected to the signal path may be the pick-up coil.
The pick-up coil in the bearing aid my be tested in a way simlar to the
one described previously for an acoustic input transducer, since the

out put transducer typically generates a significant magnetic 25 field that
is picked up by the pick-up coil. In an enbodinent with a filter bank, the
probe may be connected to the output of a selected bandpass filter to
determ ne the signal level of the first electrical signal filter derivative
in the corresponding frequency band. The probe may be sequentially
connected to the outputs of nore or all of the bandpass filters to
determ ne the signal paraneter in question in nore or all 30 frequency
bands. In this way the frequency spectrumof the generated first electrical
si gnal may




be determ ned, or harnonic distortion may be determ ned. For exanple, the
test manager may be adapted to connect a sel ected probe gpuarg28P6
detection to the output of a bandpass filter that 9 January 2006 WD

03/ 007655 PCT/ EPO2/ 07447 4 picks out a third harnmonic of the output of the
t est sti nWOWd/ogester at or for determ nation of harnoni c PAFTEPBAF44BN. Si gnal
switches may be provided for connecting a test stinmulus generator, such as
a tone generator to the input of the signal processor, and for connecting
a probe to the output of the 5 signal processor whereby the gain of the

signal pro (r:rgcglér%rg ﬂlgg%m}a%lcgt%gzﬁ ali] 1ndlﬁ gce%sm% 3 ﬂ)?l%&eﬂgﬂ:lvg first & fh%tn%ﬁlg nal

processor na eterm ne unc quency. Further, the
conpr essi onsigrkl ﬁlhedesvagmlaﬂtb?ddmeﬁs@mwedéltergal\ﬁh\&stoaetﬁeuwm"dﬂ thef i nput | evel

may be det Qfé‘&!% aﬁm@al Pota Etﬁ‘, élﬂ&negm{ Eh%géég:g@y crfn& Hesddalf)ﬂ'ﬁw in the art

to include |n th earing a| apti cance | er conprising an
10 adapti veseiePﬂV@BFOfFleﬁté%&%ﬁ@ﬂ%ﬁcﬂa@@ugﬂ&d@sﬁ‘éﬁﬂ‘%{%@e ogtpost i ¢ f eedback

MRy O0CCUE | QrCaffhndpd® fitdDH: eimnsﬂﬁs&rfo&évepdeﬁaﬁﬁ hﬂﬁb@doﬂne&&ﬁ%'tﬁées and
detects the acoustic output signal generated e.out put, transducer.

Anpl i fi cat i HHPubH astiested bandpase filtes inpader “’ﬁ‘ﬁ‘ﬁm?"?é’éf’ mﬁc lgﬁalnairﬂarﬁmﬁ"fof a stronger
acousti c ouf@idncpbagnal , which may loop to the input, and eventually the
hearing aid may oscil late. The adaptive filter estimtes the transfer

function fr mou t to.input .of the hearing 15 aid, incl.u e acoustic
bt opagat | ontIgi TOPLTR GHA Bifent » PGSR S A BEtE SoliletbEer  The
I nput - of thﬁetﬁ:{ﬂmaﬁalg&téorfgmk&abn ofa peddeteratvied chstistnmiliisaha isti@ltd thebutphhe hear! ng aid
and t hetl aIFa.n.éduce %ff tﬂél}egnnlg%rfgrscoog}slogﬂ]to aD S%Ill% mgfl&tl%r gn%éﬁaeo tht,g.l.[n.'al which is

subtrac npu ransducer — si‘gnal out "any acoustic
f eedback. Alehm@aldrvgllTandhcafmtahbmparlypﬂwthhddwdlso@@mnzrpatﬂsfthﬁgm@@wﬂ% 20 The

test, Ana0loo/ Tl i B At % S Lloh RSB Al chlific APl f ecdback

cancel | er est manager ontrol a SI gnal switch to disconnect
t he feedbacrnanmmmgradmmthcasmggaiathopmm@msplméq@a@esvmsgau n of the

signal pr Ocl‘ééﬁd%{cctumt!: o @18 ﬁ}hbtltﬁhédﬁlﬂr 3L et inatiol! b arkﬁlg,nh%%meﬂueéxf:h astige hearing
aid is preferabl | aced i(})Fgartment wth hard walls. The test manager
Al

may furi%er%@@l?&’da?ftﬂ@dcsp%?“ﬁa&?@ firsteleetriealigignel ve f eedback canceller to the
signal path whereby 25 oscillation should cease if the adaptive feedback

cancel | er omea@&rﬁ.&emwe%mhmgnah Pardifkte@ PSY cﬂﬁﬂ{red th m@fek@aar valvg thai hyconpri ses a
test stimil b%%etx%%gde Oali‘E z? Jlﬁezl;o% in é h%gxglig?u a?]]:i if the dct%cted value deviates from the
reference value, the test manager may, as previously described, alert the operator of the hearing
aid that the hearing aid is malfonctioning. The type of defect may also be signaled. For
20 example, the display of a programming device may show a message saying that the port to the

input transducer in question should be checked for ear wax.

Oge of the input transducers connected to the signal path may be the pick-up coil. The pick-up
coil in the hearing aid may be tested in a way similar to the one described previously for an
acoustic input transducer, since the output transducer typically generates a significant magnetic

25  field that is picked up by the pick-up coil.

In an embodiment with a filter bank, the probe may be connected to the output of a selected
bandpass filter to determine the signal level of the first electrical signal filter derivative in the
corresponding frequency band. The probe may be sequentially connected to the outputs of more
or all of the bandpass filters to determine the signal parameter in question in more or alt

30 . frequency bands. In this way the frequency spectrum of the generated first electrical signal may
be determined, or harmonic distortion may be determined. For example, the test manager may

be adapted to connect a selected probe for level detection to the output of a bandpass filter that




signal at a selected second point in the digital part of the signal path of
the hearing aid, e.g. at the input of the signal processdranyay & onse to
the signal injected at the second point, a properly functioning hearing aid
will 30 generate a signal with certain paraneter values at the selected
first poiwpo0s®7¢se signal path. The paraneters may rel BCBERRATHEqUENCY,

anpl i tude, spectrum nodul ation, phasej etc. These 9 January 2006 WO
031007655 PCTI EP02107447 5 paraneter val ues nay be conpared to canonic

val ues obtained by subjecting a known good hearing aid to a simlar test.
The test t npa r val ues of
t he act uaW%gg%ﬁg%xg§%%%ngm %mﬂﬁe%gg%osh%ugg%"ﬁatgrgop&gg?féa?ﬂ‘ﬁfg whet her the
heari ng - aildmogicdistoftigict i oning. If a detected value lies .outside a
predeterm ned range conprising the 5 respective canonic value, it nmay be
concl uded tdah 1skvnalesﬁ@t&%ﬂmfop&nﬁec@hgﬁesml{uﬁegédeﬁw 96k as’dtEne Presence of a
defect may be signaled to the operator of the hearin id as previously
descri bed. s&ﬂ%@r o theipput 5f e dengl REocgsgr- 39d far genopcaing iy Ptthﬁg‘él’“t %vation of a

switch p.‘DS'slgnﬂ@ﬁﬂesEU? wh&eby tREahioP e St lﬁwéﬁbﬂ%yﬂéﬂet&nﬂ@@fﬂlﬂﬁr ,@le@aifdr OQr ammi ng
devi ce, Co?rermte control unit for t hearlr}egvald or on a fitting

system - et mPF‘é?%P%T?FiWPW%’WW&?%ﬁR“P°%@“}fJ{ A%%d 10 si nul taneously or
sequentially to avoid accidental activation of the self-test. Still other
obj ects of Hxhher pﬂeesmpfcssionuﬂm signal préckdsorieCgainms a fijnaticant inpio ldvélasebski | 1 ed in
the art from t cfolasl O1¥1":'1 ?Dc}(éscrl t|on wherein the invention will be
explained in 1g',a‘tegr de vvay of exanple, there is shown and
described a preferred enbodi mrent of this invention. As will be realized,

t he i nvent ilgnkioyn fetheadst te insadoin the headinhodimndeptiye feedbacki cercelie camiprisingane capabl e
of 15 R0 flfe il e o BorkiREda 5 ac AR RUSIR PG Srcabher sl B PRC LT NG T OM

the invention. Accordingly the draw ngs and descriptions will be regarded

as illust ra%w%nsdnccﬁaﬁthmﬁﬂrmwwasdqe@gtﬁ fie agoustig optret sizaal eqperatsd it he
i nventi on. tﬂe’%ul?ﬁl%aﬁydﬁ’é& AGkplifidafion of the QQMWEA 3ighh ﬁﬁyﬁﬁh @%Eh%ﬁﬁédo@aﬁfonér heari ng

aid according fo the_ preséent |nvent| on, and Figs. 2-5 show respective

sel f-test AENLiGQUEUtsigny); whithiuax lpo ip the deaﬁ’ﬁ?‘\’Pélymg?‘@)me he 20 hearing

ai d accor digft@llateOTHeR8apBv EBRNEstinAlAR tiabdfor ftﬁl&ﬂmlﬂoﬁmouﬁmﬁtbﬁip&oﬁthéﬁaﬁﬁngs et -up
ment of the | [ earing aid 10

according tpo.an.e vention g, | shaws a

vt ng Mo HIER B e PR (e TP TS U0 osr o

el ect r omagma ingut pf thkaddjtive Gitdr iskOnrneatbdo the @ltpit oPlllc haarifgidant Gle@dpiile. A si gnal
SRR rﬁité(r wjéﬁcs out an appropriate conntersignal, which is subtracted from the input transducer

=

~ signal to cancel out any acoustic feedback. A hearing aid of this type is disclosed in US
5,402,496.

20  The test manager Ihay be adapted to verify operation of the adaptive feedback canceller, e.g.
the test manager may control a signal switch to disconnect the feedback canceller from the
signal path and increase the gain of the signal processor until oscillation occurs. During this
‘tcst, the hearing aid is preferably placed in a compartment with hard watls. The test manager
may further be adapted to reconnect the adapﬁve feedback canceller to the signal path whereby

25 oscillation should cease if the adaptive feedback canceller operates correctly.

In an embodiment, the hearing aid comprises a test stimulus generator for injection of a digital
signal at a selected second point in the digital part of the signal path of the hearing aid, e.g. at
the input of the signal processor.

In response to the signal injected at the secord point, a properly functioning hearing aid will
30  generate a signal with certain parameter values at the selected first point in the signal path. The
parameters may relate to frequency, amplitude, spectrom, modulation, phase, etc. These




sel ectively connects each of the input transducers 12, 14, 16 to a sel ected
_AID converter 20, 22. 25 For sinplicity, the connections Sofanuéry 2606put of

t he second AID converter 22 are not shown. The output signal 24 fromAID
converter 20 is split by a set 26 of bandpass filters into a set of
bandpass Wolos/et76és8 si gnal derivatives 241, 241,...,24,,pClVheo2fp749Tessor 28 i s
divided into a plurality of channels so that individual frequency bands
may be processed differently, e.g. anplified wth different gains. The
processor 28 generates the second electrical signal 30 by individual 30
processi ng of e e flrst electri | _f.0| vatives 241,
D o D PR ‘éf’éf‘ ’b‘i"’ Soape, ‘i“'ﬁ‘c’a’:'‘‘3p"r5‘§‘<"fse"st’%“‘g‘r’]ﬁjl b ahel 1‘“q ‘r’f’gl s to
prOV|de them@muuﬁunehedummcalc@igmabﬂsﬁyﬁwmQWAwﬁpwﬁmaamyﬁﬂmn@mMQROSI007655

PCT[ EP02107¢ QMEE 30 to an
anal ogue Slﬁﬂéff§%%&§¥?&Eﬁ&u%ﬁﬂ%@@ﬁ%aﬁ%g%Q@gg%%%%gé? e anal %ue si gnal
34. into soﬂfihlﬁ malfynctjgnfrg. Iﬁedmwmlﬁmum%@ predetesined fapgeicemprisingfise art t hat
the circyi t 3eielidh GAbGvA, lﬁn%e be LorfR¥ed it b FREAITRHE G %mgcuﬁmgg g or

anal ogue circuitry or any nation hereof. In the present enbodi nment ,
digital sigifesencpe Wg breeel%rvdmﬂamoftmmms pid a%ﬁwﬁly predbedsor 28 and
the filter bank 26 are digital signal processing circuits. In the present
enbodi nent , A aélf-m& bﬁcddi:@ hﬁﬁbs ini€iAtédCubd wisyr ARfivatidteof B ewitch @gmaha ok erray be

i npl enent ed, on Ie d| i tal nal . proocessin e circuitry
may be di st B i gt o gt eree el SHHBESE o oot her
way. SIgnan&Wghmh&$n3G&Mg%@&mdnIﬂmmmﬂﬂw@ﬂﬂMMﬂﬁﬂﬂa&mﬂwmmnber of points of
t he sig

of .the 10 i ng ai. for.connecting a test
st il o0 g otandpBieng Soheag AL 1A BideaBl LRl g MG T 10905 ey s
| evel detector 42, to the various points in the S|gnal pat h of t he heari ng
aid 10. A Sﬁélsvthemmfgefth&hteswmvmﬁbswitlllbecmtapﬂamgﬁe thiosetskilledsin tha att fremi t ches
361, 362,. .4 fgﬁtgvu}é)(f it %ucﬁ@m@nveﬁﬂnﬁwpﬁe%@gwd% %\‘Ehtéfﬁéthpﬁ?w%e&“ ons of

t he S|gnal pat earing aid . For s ty, the “control lines

connecti ng e?‘ﬁéﬂ%é@telﬁ%ﬁwg@ﬂ d@ﬂﬂw%W@H&?ﬂ@ﬁdlm°ﬁb§ﬁ@%Pﬂ/és§’ﬁﬂﬁal swi t ches

361, 15 36Zealized, 86 RivéHibn 9 Qﬂ:palﬁmmcr' cﬂlbgd;ﬂcnfsl and W BetiB 9te cipanREIEr 44 further
controls the signal switch matrix 8 for_ connecting mcrophones 12, 14 and

pi ck- up 1T oitpodifisation inyypgons; dUISERERSE ﬁbwmetrﬁermfméhe ayeptiol) AGIRERs ¢t he
hearing ai dycl@awifpdabd\@Ecriphidi€ willBs tegHra&RE Alustébfivd ifi naska Ridee: ds esEiamizie the test
stinul us generagor, 40 &o generate an electrical signal of a selected
frequency, S&Pgofd eﬁWﬁmm’EHB’ W8 a sel ected anplitude and/or frequency
nodul ati on, and to control the probe 42 for 20 determ nation of a sel ected
si gnal - par &igtier shosil g hlocksd fch@nali'8f a\hadriig aid according to the present invention, and

- Figs. 2-5 show respective self-test messages as displayed on a programming device for the

20 hearing aid according to the present invention, and
Fig. 6 shows a test set-up according to an embodiment of the invention.

Fig. 1 shows a hearing aid 10 having as input transducers two acoustic microphones 12, 14 and
an electromagnetic pick-up coil 16, also referred to as a telecoil. A signal switch matrix 18
selectively comects each of the input transducers 12, 14, 16 to a selected A/D converter 20, 22.

25 . For simplicity, the connections of the output of the second A/D converter 22 are not shown.

' The output signal 24 from A/D converter 20 is split by a set 26 of bandpass filters into a set of
bandpass filtered signal derivatives 24, 245,...,24,. The processor 28 is divided into a plurality
of channels so that individual frequency bands may be processed differently, e.g. amplified
with different gains. The processor 28 generates the second electrical signal 30 by individual

30  processing of each of the first electrical signal filter derivatives 24,, 24s,...,24, and adding

' together the processed electrical signals to provide the second electrical signal 30. A D/A




The test manager 44 may conprise a menory for the storage of data such as
identification of the type of hearing aid, calibration dalaguaty 2096
transducers and canoni c val ues of test paranmeters. For exanple, the noise
| evel in the second frequency band nay be determ ned by the test 25 nanager
44 by convP@BM76f§ t he signal switch matrix 18 to di scoPRRER2ATHT of t he

I nput transducers 12, 14, 16 fromthes A/ D converters 20, 22 and connecti ng
the | evel detector 40 to the output 242 of a bandpass filter 26z. Then, a
first one of the acoustic transducers is connected to the respective input
and the outpu vel te I first acoustic
t ransducer ‘B ‘t’&?ISSggﬁnH%%'?%?l%mﬁutgaSémglr%g%oaﬁééo?&es #ﬁg&o%ﬁsotul EPt ransducers is
connect ed ttomidu@rwon@s;péemalpeuelsrmaltﬁmwdde out put signal level is
determined. The | evels maybe conpared. Assuming a steady noi se background,
the levels I@Ws%%sﬁﬁﬁ%F%onsﬁﬁ@:ﬁﬁlyﬁﬁat%ecw@iﬁﬁi@at&ﬂﬂhg 1@hyaRi fy a

calibration error or a malfunction in one of the acousticC |nput transducers
or the redpelempaid usiagdeilaheragrlogtptitculy syay conbinstiepdessofolsdhs PIwFH3/ 007655

PCTI EPO2 O74dbédimént, dikitdt sfguabﬂe&sﬁgqg&mﬁsﬁmm tﬁulaemetseghﬂ@ﬂ.béssdrss s@mpected to its
respective Al D converter and the output _signal g‘ﬂlﬁde ected.. As the

t el ecoi | wfner'rfa’f?ﬁearwg%bﬂggﬁpéocwgﬁw% ﬂapéf'é?ﬂfm hedE®hr ound

noi se, the uliPpds tRihgamk ail wmh y beadiplbgentad pe 6 kil digitabpnali phdeesi@pehig r om t he

l evel wthout the tel ecqil. no.differ st.ablis it may be
assumed t hd¥® tﬁ'“rfé’?‘ﬁ“’f%‘ay %SWB'I‘ thﬂ‘tyﬁlg %8?‘@@8‘5‘?“5?“&’?? “Wal at ed i nput
stage. In general, the test nmanager 44 may control the signal swtch 361 to
connect t hebigmalswitetes 3636536 e grozided at 4 Gunther ¢fipeints pfshe signkl pathef B¢ gnal

roce ' i.,nput from
Dt hor o1 g Ha ioics Jor Biteilgs SR BRI g o3 SEADREGRl Ror 0L 10T
t he out put P@)ffbet*hegsﬂlgwbdctcstpb@e@@@rvms points Iﬂlﬂleatgilﬂgﬂth@fs!]!ch@mﬂamdl f the

signal proCeRginhthedlia3b M0k e i peméwmwh&e;m 38 gwkw%ﬂa{;ﬁggang
circuitry 2 2& For any artlcug'l ar test stinulus ganerated by the
1R

test sti rruItﬁfépfg@ﬁﬁ?’&t"@i?"“ﬂ@c“"é%t?f@iﬁStgﬂ%laPtthsﬂl‘b‘f"aWélddﬂtFﬁﬂf hdre obt ai ned

by appl yi NGomroplidkt édphecti@ile 1t niabdt 34 With Sack ANV TePRAGL spinflRPwched Teessor may be
stored in a_ nenory (not shovvn?rhl n the hearing aid 10. Thus, durJ ng the a

test pr¥cedbr @3@»@@ I‘P‘e‘g‘t“’qﬁﬁ‘ég]e %%ﬂf&é#ﬁ%?fémt% the sies SV AT 1 he
det ect ed ougRstcorhi@8RkicRbhdnbie 251 0RAbicIHNGR 16 ebrancﬂascmﬂeamg hemlfoma®s r espondi ng
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stimulus generator 40, e.g. to generate an clectrical signal of a selected frequency, e.g. 1 kHz,

e.g. with a selected amplitude and/or frequency modulation, and to controt the probe 42 for

20  determination of a selected signal parameter, such as the rms value.

The test manager 44 may comprise a memory for the storage of data such as identification of
the type of hearing aid, calibration data of the transducers and canonic values of test

parameters.

For example, the noise level in the second frequency band may be determined by the test

25  manager 44 by controlling the signal switch matrix 18 to disconnect all of the input transducers
12, 14, 16 from the A/D converters 20, 22 and connecting the level detector 40 to the output 24,
of a bandpass filter 26,. Then, a first one of the acoustic transducers is connected to the
respective input and the output signal level is determined. Subsequently, the first acoustic
transducer is disconnected and a second one of the acoustic transducers is connected to the

30  respective input and the output signal level is determined. The levels snay be compared.
Assuming a steady noise background, the levels should be similar, and thus a difference would
signify a calibration error or a malfunction in one of the acoustic input transducers or the

respective associated input stage.




mal functioning. A signal switch 363 for interrupting the Aoath of_the signal
30 before the signal switch 363, and controlled by the tedanugardl96r 44 is
further provided. Having intercepted the signal 30, the test nmanager
activates the tone generator 40 to generate a signal of a selected

- frequencywoa3go7ess kHz, 20 that is fed to the output traowaenerddd8 of the
hearing aid 10 for conversion into a .sound signal. During this test, the
hearing aid 10 will be placed in a conpartnent with hard walls so that a
substantial part of the generat ed acoustic signal is recei ved by t he

acoustic input, transduce S 12 The.test ma er 44 controls
signal swi tgnna fé@feﬁf%s%% “"’f°°8r‘so e eff‘fnf’ SHEOF conveggroaﬁlg{b np ut

t ransducer ssigia] ledelldcieoted. da the raddcoibvilloncsily bdublede gekaip cleetwmagefic t he respective
first 25 el [ ' ency band i.
Ref erence |§ %’%9 @Q&I@“Ei&%] a]}iQ‘H ﬁ{% nxcp%a&ttg'gﬁaﬁ%déﬁﬁlgtﬂe?&gt up according
to an enbodwﬂhmtﬂlmlecwlﬂémdﬁ@ﬂmepﬁtabhﬂed Ittlnmbmssqmsiﬂlaﬁbcrhiearl ng aid 10 is
connected t A t¥ee WAY Of a cable 53 and placed in an
upwar ds gpe%agug%gg{ nent&gfgﬁy}eﬁﬁﬂﬁ% IIs The corrpartrrent 51 may
basically be any conmpartnment wth the capabi |l |t%¢: reflecti ng at | east 30
part of thelngeagrbdhsdest mipagepht may cgnfenl the Hegahevih 3¢ tyneaiset thedest eiigmfus | e

structure OEen&’étail@'t@&gmﬁﬁtﬁﬁhedlﬁﬂﬂr&&;sﬁ@ﬁ&ﬁmgbGQBEﬁdsixﬂﬂ@ﬁem‘M)Ih open top and

a flat, closed bottom wth a dianeter of cﬁ f 100 mm and a
val | th|ckn%‘%‘é’?“‘ﬁ?‘“@‘E’“Wﬂm?%s%‘@%‘i?“‘icﬁu%ﬂ%Wﬂ%W &6p fo eagreeHien ety aid s
sinply pl aceplmmaoﬁt o @gnhlqmcag‘mrcm faairl]lwhﬁgaﬁaoﬁahpmma‘mgnmqmaﬁn% 9 January
2006 V\0031 5P P02/ 07447 8.The se |S|n|t|ate

fecopti dh of %P@H%ﬂ%ﬂ@?amﬂm@@%& ot Bk et et S ST o,
means may babegan&huedbgttﬁaedoynnﬂmsgﬁera@#@c@mﬁmESomm@naimdoMnme housi ng
of the -he aid vati o I’IS i nterface neans
that is adgg %y'fl%asr“é’@%%\s/tesamausat na gﬂ%sfgggplmﬁ?s onsmé?def'ﬁe sel f-test
from an extmtnmjr (ndteshmmr)mtbalchn@saxdao.r%m)ﬂmngdmamﬂpr&cmthqteanimgvri ng aid

progranmm ng Ll pg | For

ol o 1 i b pseclnc ol Pl 1661 G BB A pRRMIE RS il e T
devi ce 5@ wrpdnomilmﬂicgphiayah&gi.noﬁwetodgmmhemyhcuhmrmgatﬁéﬂtShe sel f-test by
pressing a gp gém@uﬁ%key or set of keys 54 on the programm ng device 50.

Then the device 50 displays that it is ready to perform a self-test
procedure as shown in Fig. 2. The self-test is then |aunched upon

activati on dfizeabyvitgln36sfor ‘WP‘H‘E Sgiatiad esignal J0beforethptigaplswith 3gpitdes pondi ng
comand to $obeeiseby tNedtbdt RnaPBR 3D & fikBieQfrovided. Having intercepted the signal 30, the test

manager activates the tone generator 40 to generate a sigpal of a selected frequency, e.g. 1 kllz,

20 . that is fed to the output transducer 38 of the hearing aid 10 for conversion into a sound signal.
During this test, the hearing aid 10 will be placed in a compartment with hard walls so that a
substantial part of the generated acoustic signal is received by the acoustic input transducers 12,
14. The test manager 44 further controls signal switch 36, to connect probe 42 to one of the
acoustic input transducers 12, 14 for determination of the signal level of the respective first

25  electrical signal derivative in the respective frequency band i.

Reference is now made to Fig 6 for a description of a test set-up according to an embodiment of
the invention. In this set-up, the hearing aid 10 is connected to a programming device 50 by
way of a cable 53 and placed in an upwards open compartment 51 with hard walls, The
compartment 51 may basically be any compartment with the capability of reflecting at least

30  part of the transducer output signal to the microphone. A cup-like structure of stainless steel in
the shape of a cylinder with open top and a flat, closed bottom, with a diameter of 70 mm, a
height of 100 mm and a wall thickness of 0.3 mm, has been found well suited. The hearing aid

is stimply placed in random orientation on the bottom of the cup.




the hearing aid 10 and indicates that the self-test is in progress as shown
in Fig. 3. During the test, nessages nmay be di spl ayed on W@U@%%Qoéy The
nmessages may call for user interaction. E.g. the test described in the
previ ous section may reveal that the signal picked up by one of the

m cr ophone® 63897684 i s | acki ng. A probabl e cause nmay beptirepo2iotwazi nput port
to the 15 respective m crophone has begn occluded by ear wax. Thus the
operator is asked to check if this is the problem(ref. Fig. 4). If no
probl ems have been reveal ed during the self-test, a corresponding nmessage
is displayed, as shown in Fig . The i nput transducer C cted to the

si gnal pat h%?“[?é“%’ﬁ‘eat ‘@R“ﬁﬁpwqfai‘@al%rfé’"b@%%nwwwwgn@‘r n the hearing
aid 10 may hﬂvdhﬁﬁin%s Inhyki2 coMBtitBEObLSnk 6r mebwltchdrs@mnmﬁen thk Rousibd of thé Nnce t he

out put 20 t ansd 8 typicall ner at es ica netic field

that may be LGﬁﬁlc“}{/ﬁ mfj’l“% ‘B’"’é’ﬂ?"lmt BS LB Qa%egg &4 control s
t he si gnal swﬁmhd@fofmmibﬁoﬁ@esdlfmmmememinhldeﬁcctduehasrapamotc(mnxmdeucers 12,
14, 16. f%om thehmn: aaéJLPér%rath%ewce %:Qe.erﬁtge%ssoglaégéﬂlpﬁ léé generator 40 to

the sigha i's" connected to

t he out put of the signal 25 processor 28 through signal switch 364. By
cont rol | i ngFarkmmplesthe hepiingaid 1§ ngehegoategied w( beasing gé programping devisgd@nce  of
signals w t@lﬂ&{p&%%@h‘h@&p@ﬂ%ﬁ%ﬁﬁatcﬁﬂ@e]ﬂ@ét%ﬂgssw?sp&m&omessor 28 is

determ ned as ction of the frequenc t he conpression of the

si gnal pr ocke3sHronti® progragmingevicesy. Hleri the éwce A0 displaypfbert i w10 PRERO™B

det er m ned, 5 Qir@est fRScedurd 44 Mol HFiP L. Heeapea%eﬁauﬂ&wya&mﬁn&@Al M 1. A
hearing aid having an |gé§ut transducer for transfornng an acogggtrmci i nput

si gnal #ht 056 T QIR AEYiFS [EBFE P GPFEPROnging GograPd 1B fig ARR A igP eSS ensat i ng

a hearing d&éheafiRed/100)0d inQieRe taf thORIF st iRingRERRhs oG i Big 3] signal based on
the first electrical si gnal an out put 5 transducer for conversion of the

second el ectric i nt Q determ nation of a signal
par anet er, C%"B‘ﬁgﬁ”é‘is S??F“g‘i%ﬁi'fﬂ ?%tﬁgé‘sl’a[y'ihgsrﬁsesﬁ %?"ﬁtuserr n a signal
pat h of themiama:ronﬂgg alecbsedetcahmmtyc pﬂawmmgdsctibmaa)rmmlthatthangdmpd uft he signal
processor and 4 Qut est rﬂg L 0 control
the setti ngsy Of %t cmlcmél Hﬁggmlst ac%'né Af?)ra%gﬁﬁzie“c Hl%lﬂ[;ej?uqglg}hgsﬁ]eI ected
first ptd ntrewbcurvhmlcmplgmahas;b@mhcqluded)mwetmTlmeﬂldmator k(}slad toesheckpfr ocedur e of
a sel ect ed tﬁl@?sttﬁe%ob?efm (i'el?%lgs h)gﬂﬁ;l) prgﬁargs have been revealed during the self-test, a

corresponding message is displayed, as shown in Fig. 5.

(

The input transducer connected to the signal path may be the pick-up coil 16. The pick-up coil
16 in the hearing aid 10 may be tested Iike an acoustic input transducer 12, 14, since the output
20  transducer 38 typically gencrates a significant magneﬁc field that ﬂ]ay be picked up 'by the
pick-up coil 16.

The test manager 44 controls the signal switch matrix 18 to disconnect all of the imput |
transducers 12, 14, 16 from the signal path, and connects the test stimmlus generator 40 to the
signal path through signal switch 36,. The probe 42 is connected to the output of the signal

25  processor 28 through signal switch 364 By controlling the test stimulus generator 40 to
generate a sequence of signals with different frequencies, the gain of the signal processor 28 is
determined as a function of the frequency.

Further, the compression of the signal processor 28, i.e. gain as a function of input level may be
determined, e.g. as a function of frequency.



2. The hearing aid according to claim1l1l, wherein the test nmanager is
adapted to di sconnect the input transducer fromthe renmafdamprpaed6 of the
signal path and to activate the probe for determ nation of the signal

| evel at the selected first point. 3. The hearing aid according to claim!]
or 2, conprising a test stinulus generator controlled 15 by the test
manager for applying a test stinmulus at a second point in the signal path.
4. The hearing aid according to claim3, wherein the test nmanager is
adapted to conpare the paraneters of % he si gnhal generated at the first
point with canonic values in order to determ ne whether the hearing aid is
mal functioning. 5. The hearing aid according to claim3 or 4, wherein the
second poi ng Adissel ected so that the 20 test. stinulus is converted into a
sound signal, and wherein the test nmanager is adapted to connect the probe
to the input transducer. 6.. The heari.n Ld ac I any: Qf. the

precedi ng cf a%\ﬁga,nn%%%%ﬂp &gt \%b“sgugglf%r? ?@S%O%ﬁg%%%ﬁ%g%g%%{%? 1('a\igxllner ein the
test manager fisteldapd 8ghal, psighet pspasisprforrogiperriting 4 herog defigiep@¥Pect of each of
the acoustic fLanRdueatn@dtulct seaBRESord e B6RREetSeval, i cgpal | evels. 25 7.
The hearing aid according_to_any of the‘ﬁagr,ece_dl ncg‘mgl ai conprising an

. y
el ect r orfagnetFaRsdugen o sonyersigne the s ondglecyl signbipip e

FH°3eCording to any of

t he precedi ngde@hahamby ofaGgp! pSimgerae fhirklinesf sigaehieithet it reshbxtivipmansifip| ters for
dividing the firs Ct Il l.oAals i pg ddof €red first
el ectrical siSQEH%"E‘Bg}r‘.E?/'%E“f“%Z‘Is",&%é élllﬂ'ﬁ%%g%ﬁ?%%’gg&s%?a’is%gﬁ ed to generate
the second 30meéiheeutput baisdussr g p teBhmanaegs afrRidaq coprd e SEMEYOISRe B8 of t he
first el ectrigalheSl@Sinbet B8 plobdb b Y@&tel first doinbf thekiknd! path furopder focomduttr *r r 9
January 2006 10 and adc*i Eg tepeecﬁrnoogta%séieda}elﬂgctri cal signals together to
provi de'®t he SdEbHF A edArr ekt SErgHAM “25hE iherei n the test manager is
adapted to sel ectively connect the probe to the qutput of one of the
bandpass f 2| {1 bearie aidmsesrdingte Flalgn bivHersip B feglinHEReErds WRRITHP 1 CIEHET n t he test
manager is adapt@esdier £6m he edmalnki@ phrt prdaemil gath e (outipueitheofrol® trandpass

filter selected to .pi a thir r | f .the output of the test

sti mul us genéjftﬁ%?a"&o‘gﬁ’ﬁé'lg’éar' ‘ri%vegﬁ{lﬁeosﬁ%&ﬁglpﬂﬁ%hi c distortion. 10. The
hearing aid according to any of the clains 2-9, wherein the t s& manager is
adapt ed t 03 Vide hergingpd qoeosding 1o HaTOL FriomersEa eSS T B cﬁ?%@ﬁ conpri si ng
the gaig of thheneSsOR@bger for applying a test stimulus at a second point in the signal path.

4. The hearing aid according to claim 3, wherein the test manager is adapted to compare the
parameters of the signal generated at the first point with canonic values in order to

determine whether the hearing aid is malfunctioning.

5. The hearing aid according to claim 3 or 4, wherein the second point is selected so that the
20 test stimulus is converted into a sound signal, and wherein the test manager is adapted to

connect the probe to the input transducer.

6. The hearing aid according to any of the preceding claims, comprising two acoustic input
transducers, wherein the test manager is adapted ta determine a signal level in respect of

each of the acoustic transducers and 1o compare the respective signal levels.

25 7. The hearing aid according to any of the preceding claims, comprising an electromagnetic

input transducer.

8. The hearing aid according to any of the preceding claims, comprising a filter bank with
bandpass filters for dividing the first electrical signal into a set of bandpass filtered first -
electrical signal derivatives, wherein the processor is adapted to generate the second

| .30 electrical signal by individua) processing of each of the first electrical signal derivatives
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processor, the gain of the signal processor as a function of frequency and
the conpression to of the signal processor. 11. The hear Pdgnéa2@@&or di ng
to any of the clains 2-10, conprising an adaptive feedback canceller for
suppressi on of acoustic feedback, and wherein the test manager is adapted
to verify operation of the adaptive, feedback canceller. 12. The hearing
aid according to any of the clains 2-11, conprising activation neans for
15 activating the test manager to initiate the self test. 13. The hearing
aid according to claim12, wherein th& activation neans conprises interface
nmeans that is adapted to receive commands froma renote control device used
to operate the hearing aid, a fitting device or a progranm ng devi ce used
to program t hed hlingitrgraesskd cldtrical\signatstasether gy provédeitiieypoey daseict! $¥88a oni ng of a
hearing aid, 5 B&nh8RM. MGk rdiskeli@YdapEd @BeldcRNconné tHepRIdS Blkeutplasf
transform ng an acoustic | nput signal into a first electrical signal, a
si gnal pr oces¥Pf hrndpsindEitat i ng a hearing deficiency by generation of a
second electrical signal based on the first electrical signal, an output
t ransducer 9 oOFheberivesid ioondiog oichan §edompid the tdstawpagecia hdagedia PR sound, and
a probe for gﬁ&@'&m'l%wn]?& a%gndﬂziéﬁl%?eller:%%ﬁ?& Brd hdrfABhic SRlcRAguGPaPr | Si ng

si gna

provi ding a urality o switches at respective points in a signal
25 path of t Hest Higwhp BEFCRICHOBIEAANG T BIGAPRE™ nput transducer, the
signal processor and the output transducer, and using a test nmanager to
control the0sBt béarigsidiccdrdiag tagd theglaints fesherain honn eergsheadpraie to a

sel ected first 00k R pddbores L8R FBAL BobgtoRpiSielz theQaa@NEltiGinaR t est
procedure of a Selected section of the m&g,a ath. 1 The net hod

accor di ng t o PEICEFIh theseaing fip Figned FCesiT 134 MefHien %“W%@ggfc?wr%ff'g%onnect t he
30 i npufp tranrsoeastl grocessod he remai ning part of the signal path and to
activate the probe to determne the signal |evel at the selected first

point. 9 ‘Jawgﬁﬁn&g%cbdrdaﬁétb any OF Bie 0B 090,366 Hk BadaQive feadtazkl 4 or 15,
~conprising usi nq t he test mana%er to control | gener at or for

. atest stinulu
appl yi ng a t &&cetet forgypriessige olgegiedrgd s bttt M Y e PERET *spag?%d 17. The
‘met hod accor dedirg ofietatich &fitli ad4privecfosdpack sanpglerconpar i ng t he paraneters of the
signal generated at the first point with canonic values in order to

determ ne W%@ﬁéﬂﬂgrlﬁ{ alaﬁﬁcfi&g"}g anydf bk Bhaes 2 TR b Gink QlivARBn means for

15 activating the test manager to initiate the self tesl.

13. The hearing aid according to claim 12, wherein the activation means comprises interface
means that is adapted to receive commands from a remote control device used (o operate

the hearing aid, a fitting device or a programming device used to program the hearing aid.

14. A method for vérifying the functioning of a hearing aid, the hearing aid having an input

20 transducer for transforming an acoustic input signal into a first electrical signal, a signal
processor for compensating a hearing dcﬁcieﬂcy by generation of a second electrical signal
based on the first electrical signal, an output transducer for conversion of the second
electrical signal into sound, and a probe for determination of a signal parameter, the
method comprising providing a plurality of signal switches at respective points ina signal

25 path of the hearing aid extending through the inpul transducer, the signal processor and the
output transducer, and using a test manager to control the settings of the signal switches to
connect the probe 10 a selected first point of the signal path in order to conduct a test

procedure of a selected section of the signal path.

15. The method according to claim 14, comprising using the lest manager to disconnect the
30 ~ input transducer from the remaining part of the signal path and to activate the probe to

determine the signa! level at the selected first point.
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| S. The nmethod according to claim 16 or 17, conprising selecting the second
point to obtain that the test stinmulus is converted int8Jangasyaa0&i gnal ,
connecting the probe to the input transducer, placing the hearing aid in a
conpartment with hard walls and determ ning the signal picked up by the

i nput transducer. 10 19: The nethod according to claim 18, conprising using
the test manager in a hearing aid conprising two acoustic i nput
transducers to determne a signal level in respect of each of the acoustic
transducers, and conparing the respectitve signal |evels. 20. The nethod
according to any of the clainms 14-19, conprising using a filter bank with
bandpass filters for dividing the first electrical signal into a set of
bandpass fi k4 @hegehodséords @8k 14 bCial cosipgsiad ustig i esitmiavagsy, o pgeledsd ng  of

each of the first electrical signal .derlyatl¥efeans medQaipgnthe processed
el ectrical si gHEY'® gte'beéaé‘f'rfloérapp%)c')"ggrmél\/sl“%'gru% Kte sce'%ﬁpr?d el gcgﬁ ggjr si gnal, and

using the test manager to sel ectively_ connect, tB%@Frobe ;thhe out put of
o

one of the Hadtpemelod spqopdingraciom L6, TomPrHEERABPERE BT MG F 8" &F %) 20,

conpri si ng USigh@ratddar bt plikIag ednobio vAGA raeder tolleteprislydeth@ Gethearine  out put  of
a bandpass filter | ected to pick a third harnonic of the output of the
test stfnulu§ﬁdgﬁ§ﬁﬂ?%?m%or determ nation of harnonic distortion. 22. The
met hod according to any of the clainms 15-21, congrising u%hn l%pe t est
manager to 18 &h¢ wsthod aprerdingit Fm d&H 7 SOMPRENEFEIPAM B FRET BTG NAT DT ocessor,
the gain of t g s GAatmilReeSEaH intés scand tgpek topreciry terpede ribaingt t he

conpression of the signal pracessor.. R TBLINGR RemRLAENE to any of
the clains 1539, Fﬁgfnamﬁ%?ngafﬁ§g¥§§?“ﬁ§ngger in a hea?ing aid with

an adaptive f gedhibpicked smnabd ihpyrangslugeari fy operati on of the adaptive
f eedback cancell er. o
10 19. The method according to claim 18, comprising using the test manager in a hearing aid

comprising two acoustic input transducers to determine a signal level in respect of each of

the acoustic transducers, and companng the respective signal levels.

20. The method according to any of the claims 14-19, comprising using a fiiter bank with
bandpass filters for dividing the first electrical signal into a set of bandpass filtered first
15 electrical signal derivati.ves, processing of each of the first electrical signal derivatives and
- adding the processed electrical signals together to provide the second electrical signal, and

using the test manager to selectively connect the probe to the output of one of the bandpass

filters.

a2 The.method accnrding to claim 20, comprising using the test manager to connect the picbe
20 to the output of a bandpass filter selected to pick a third harmonic of the output of the test

stirnulus generator for determination of harmontic distortion.

22. The method according to any of the claims'15-21, comprising using the test manager to
verify a parameter such as the gain of the signal processor, the gain of the signal processor

as a function of frequency or the compression of the signal processor.

25  23. The method according to any of the claims 15-22, comprising using the test manager ina

" hearing aid with an adaptive feedback canceller to verify operation of the adaptive

- feedback canceller.
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