1 Method for user individualized fitting of a hearing aid The present invention relates to a method
for user individualized fitting of a hearing aid. 5Before a hearing aid user starts using his hearing aid or
hearing aids if he needs two, the hearing aid must be fitted to suit the hearing deficiency of the hearing

aid user. Normgjlyaddis fifing takes place in an interactive session betweenstheieargaichuser and a
fitter, typically an audiologist, at the audiologist's clinic. 10During the session, the audiologist attempts

to determine the users hearing deficiency and adjusts the adjustable parameters in the hearing aid to
fit the determined deficiency. The hearing aid as such liehes on so many adjustable parameters that it
be an impossible task for anyone, even the skilled audiologist, to adjust them all. Instead, a fitting 15

software accompanyiagheashrRiaduetiamily isddsed; iy eeriungionwith a computer and possibly a
control box for fitting the hearing aid. In this respect, a central functionality incorporated in

modern hearing aids is an amplitude compression of the microphone signal that can account for the
degradation in the compresdioh p@ForhEy ¢rtae 2oaslitory sysitery &f ausearivgvidpaired person.
The compression canihe, varee-aveythei frequency range in accordance with the person's hearing
loss. Also, the egectlve corryr?ssmnhrggip canige varl a ith si nﬁll magnitude. (\:{wthl a limited
frequency band.”As a specific example ot the'r &Juceé 5r%rLﬁ5é Sét, "y ri]“t%r?' 2% d61WARe does not
allow an audiologist?d fré€ly seethe wompressioit 'Ggr@é%.mmeéﬁ,fﬁi‘ﬁﬂféléfﬁ ﬁm'hgfralégéa“mmsed such

that basic compressien-eH¥ESRIRSRISCIRE HACSFrdRBES WY & fewSiRpisBeaaItemeaHs on the
hearing impaired person. An examgle 5 aneggcyi%)gram whic specme% th?(?earlng thLeshoId over

frequency. Subseque etradih ASIC 3 6)sev¥t|n canb heaF Ne-fliRea E.3 Hased Tn HowWt \é erson with

hearing mpawment%éi*@é?@@dﬁé@rﬁ@#ﬁ%@@@#ﬁbﬁ $6ftsounds or loud sounds or whether there appears
to be a noticeahte problem withi tgetrutsalhatanee betweer theheanpg aldudtdighas two (binaural

fitting). One problergsrgrlgtkn(%[t%&h%elhecl rm&/aelzgzgltt@%s%str%%t int IS ablg parameters in the
hearing aid to fit the determined deficiency. The hearing aid as such re-
lies on so many adjustabie parameters that it be an impossible task for
anyone, even the skilled audiologist, to adjust them all. Instead, a fitting
15 software accompanying eac:%fj product family is used in conjunction with a
computer and possibly a cohtrol box for fitting the hearing aid.

In this respect, a central functionality incorporated in modern
hearing aids is an amgiétudé compression of the microphone signal that
can account for the degradation in the compression performed in the

20 auditory system of a hearing impaired person. The compression can be
varied over the frequency range in accordance with the person’s hearing
loss. Also, the effective compression ratio can be varied with signal
magnitude within a limited frequency band.

As a specific example of the reduced parameter set, the fitting

25 software does not allow aﬁ audiologist to freely set the compression
curves. Instead, simpler fitting rules are used such that basic compres-
sion curves are selected in accordance with a few simple measurements
on the hearing impaired pérson. An example is an audiogram, which
specifies the hearing threshold over frequency. Subsequently, this basic

30  setting can be fine-tuned, e.g. based on how the person with hearing
impairment perceives the arhpliﬁcatio;} at soft socunds or loud sounds or
whether there appears to be a noticeable problem with the mutual bal-
ance between the hearing aids, if he has two (binaural fitting).

One problem relating to the hearing aid fitting is that in this in-



teractive session it can be quite challenging -even for a highly skilled audiologist to immediately make
a perfect hearing aid fitting. Sound perception is very subjective, and also it may take quite a while to
get used to the sound of a new hearing aid. In addition to this, the fitting situation is typically quite
different from the environment that the user is usually subject to. Thus, if the initial fitting made by the
audiologist is not appropriate, this may not becomezevident until the user has become accustomed to
his new hearing aid or new set of hearing aids by trying them for a longer period of time in familiar
situations. tera %Qethigeg%%iﬁ’ i.ttis the %lgject of the present invention to provide a fitting method, with
which these problems are overcoria. ReEordingy e %ra¥RbifkREnforh AR obE e achieved in
one embodiftEheisggiméthdifoedseeindividlalized fitife-of Bdearingaaid, saithgethedgomprising:
performing aj initial ditting.pf.the, ing-aid i interactive session between the hearing aid user
and a fitter,%n?oﬁitgkiﬁg, %gg g]reﬁ%épr'n\]gneéd %%r?’gﬁi@;f?e%séidciﬁﬁia%ﬁﬁnﬁ,Vf’ﬁe”%epgrﬁwegt éiag&ser's choice
of at least s6ME 6t IRE LA BhGs IR TRERN g did BriersibiAang thehies ilte Gittirsmidnitbivngiin a log,
transmittingtyaidddg tp.the ditter-for: evatuationcofirefened Ussr seHingsr eyvaluating saidpreferred user
settings, and.if said.evaluation.r s that the preferred user settings are acceptable, finalising the
fitting of thegﬁégﬁk‘?gs ’a{g gﬁ@%ﬁg@%&% i eeI?/D Iu%t?orai"@ﬂi%%%gt i prerspRdatseRistiings are
not acceptaBl&y peefoftafifgenaxitentsenidtét amerr hindiisigrthesettingsatithe heariag aid in
accqrdgnceh&ﬁhirﬁ@eamtia} fﬁg@ggé{egpﬁ@m@n@ @@gl@(}e@gwg agéﬂ%lbgt%%edéfghﬁ?eg%e _&nd a fitter, or
monitoring E%ﬂa new, rei.dete_rmln_ed g)erlod, the user's choice of at least some of the settings of the
hearing aid an&s{]orlngE W PLTIECB the monitoring in a log. According to one aspect of the
present invention, there iiproviiedia metimdigectser ndivishealired difing of aheadpgaid, said
method corapising. rmyj initial fitti ring aid in an interactive session between the
hearing aidﬁ%ﬁﬁ;ﬁﬁdgﬂﬁéﬁﬁomﬁigﬁ %é%ﬁ%ﬁegr%%eo %’é:r?g?jeafter said initial fitting, the hearing
aid user's choice of AFfE4SiNG iR dhendRaBngsBrIRETRARify aldestdistadhietiss résultsef the
monitoring imablogirtramtsitingseiddogto b fiktenferienabéationof BrefartediHger;settings, evaluating
said preferrg{jerc?é sceotg;‘i,inp%s ignd if S¢ 'dr n%% evaluation ):e /eals that the preferred user’settings are
acceptable, finalising the i{ﬁngcf of the hearing ait HEE8HdiGIN9 oPlr Eafd BEAiRGIoR FelRat that the
preferred ubdicsatihgs e iost hebupeablbepbearimingidniactiemselefited-amongchinalisieg the settings
of the heariagpédiinaaerrianesi Vit ths iiial fiting REHQINg @egﬁwﬁné[%a&tlé/@ssggsgog between
the user and.a |t¥er, %r momt(cipc? for a new predetermined period, the tser's choice of at least some

[

of the settingsf e h&3HHY Hid T THIRAT Heheshraratanitnanioringng ey esutsnefthod being

ch a ra cte thredyniberimansmissian of amsappingrieieicedet® the heesingridysaidoge indicating
whether the, sgitings qfdbe haaring aj e finalised in accordance with the preferred user
settings, th% settings of the hear%gg' al Qar% li'EL(?)ﬁ%esl‘?rilgali‘%re@deiF]ﬂaal%cL(Jj?851nsceézﬁ\P\';lfzf‘lg‘th ﬁhifi%lsf—ﬂﬁng, a new
interactive S¥8Y4IGH PR RVER hEhasethanargfe ieer ises BetPederaredaorahtabier Srafipicg of at least

some of theteeflings;of thedeasingcid R telormmonisered i ananspisdelenmioed pefipd.  With
this metho%|ilep§;%8§1eus?1 ossilg%e to fit the hearing aid t? suit the user's actual situations and the way he
W

uses his hearing aid, while taking ints accBUntiE RIS IEEHRGIREcESs aftia getingiefnew hearing
aid and gefiifiyagcustalsawviitg ettt asrné the thetrihg tideiperiodrsentar theruses isinsufficient, the
time periodmabe axardag. £ HENermersait/Ds sy e ot g pe s hearing.aid in an

. - LUSEr ar.. e
unexpected way, i.e. a way or in listening situations differing su stantlaﬁy $from the it fitting, the
fitting could'Be&" 068’5%«58%%&‘% RISHSRENREARRTIRTE Harioles gehaiscustoThéenss gwerirearing aid.
According tf herefetiedsenittbdimantrof the imventionnthe-eesaadduthercamntisasdhg ransmission
of an apprngi‘ate code to the 5 hearing aid, said code indicating whether the settings of the hearing aid
are to be finalised in accordance with the preferred user settings, the settings of the hearing aid are to
be finalised in accoftf&RER MRS fREPERERS, A nowerretdoteadessidrebetwesnthzdser and the
fitter is to beqrédarnied, oséne HEAYRIGANGR OfRtieasteome pidhea setings of fhe 10.hearing aid are
to be moniigred r1‘oslgpa nevgfr%erdqtermined,ﬁeﬂ?,d.:This allows for easy finalising of the settings of the
hearing aid, which nray 2ven be performidddh AFEHotE Sagsi it #ie Afe?nwikeimdieeuser actually
having to g&$6iiie delietegistbeTesrierordihgusea spetificaliitiprefened iesvibadingnt of the 15
invention theodaarinarald fschsetueck sneblRdbeAtng,aich aRd R logls fansmilted 1o the fitter by
means of a dgta network for evaluation of &preferred usér settings. Likewise; according t§'a further

preferred &thBeHmeHT S8dHiGafeihg 2006 Ibalbsarkinritteadiataiérgathmataaite. of the

monitoring in a log, transmitting said log to the fitter for evaluation of

preferred user settings, evaluating said preferred user settings, and if said



According to yet a further preferred embodiment of the inven- 20 tion, said data network comprises the
Internet. Internet access is getting widely available and thus allows a large share of hearing aid users
to perform the finalising of their hearing aids from home in a remote session with the audiologist.
According to a specific embodiment of the invention, said set- 25 tings comprise the maximum gain in
at least one frequency band. In this way it becomeg,possible to identify whether the hearing aid user
has a general need for higher or lower sound levels. However, as hearing losses are typically

non-linear, it{s,ac60 qir}g\} further preferred embodiment preferred that said settings corn- 30 prise
the compression ratclgo in at %%S%Fbghit ré ureer%n;/r gnﬁ%és?gé\g%?sargllaﬁﬁﬁﬁtﬁﬁlﬁ’hfi Fblower

maximum s60Rd ENEI.of the heabnainifteyerdinatheropréfesidceenibadimenty sais i$eftings comprise

the user's choiserotprogeamine; By lagginginfarraation about the tiser's choice of programmes,
information can be,gﬁ;}na?.d.abo%t% 4 which fro rammes are used most. It a programme IS never used,
i S

e.g. becaus® the dser 18 Kever iy & Tet8dm fi5A oY RkidR M programmiTisteaitaiie! or because
number of séléomblefrognaromescexcerdsdhecnsentad capaciveaf the user.4he Bregr@amale may be

removed 5 from taeisgagtable-programmes; or replaced with a more suitab e. Thus, according to
yet a further Pre;erréds embodime%gésﬂaid f|r_1gl%?n%%:%%gbrtlggsurseeﬁwgv%% %ﬁthiaggepar%tg?gmﬁwes.
According t8yEt& Tt hbBRIRTERINGF #é MR GAEeariy afdiefmalisediagdording to the

initial fitting Jdfgsaich e roet exel 16eipiies wihowtany legfile havigg heen:ssntie dbe fitter. This relieves
the user fro%ﬁ%ﬁ%@%&&@%‘:ﬁﬂg Rhe audiolagist or transmitting results to him if he is satisfied with
his hearing aid. he Mvention Wil oW B dederibatringieatiicaetantbas&hoRgsHTesred

exemplary & bagliffEis @rrdcthv e iawing Sinmitel drawimgsdd6Egwitishowsmadfenehartilustrating a
preferred embepigachhefaRingd of the VSIS e to be finalised in accordance with

the initial fitting, a new interactive session between the user and the fitter is

to be performed, or the user’s choice of at least some of the settings of the

hearing aid are to be monitored for a new predetermined period.

With this method it becomes possible to fit the hearing aid to suit the
user’s actual situations and the way he uses his hearing aid, while taking into
account the user’s learning process when getting a new hearing aid and
getting accustomed with it. If it turns out that the time period set for the user
Is insufficient, the time period may be extended. Furthermore, if the user
turns out to use this hearing aid in an unexpected way, i.e. a way or in
listening situations differing substantially



Fig. 2 show the layout of an EPROM used in a hearing aid for the use with the method of fig. 1.
Turning first to fig. 1, a flow chart illustrating schematically an 20 embodiment of the method according
to the invention, is shown. In fig. 1, the oval 100 indicates the starting point of the method. In box

101 the initiakfiingdakgs place. This is normally done in an interactive sesgiony, inWhighthe fitter, who
is typically an audiologist or the like, determines the hearing loss of the wearer. Based on the de- 25

termined hearing lass, and an interactive exchange of information between the fitter and the user, the
fitter adjusts settings of the hearing aid to match needs,of the user. Such settings may include the
maximum output level from the hearing aid, the gain in"various frequency bands and for various sound

levels, as well as corapiaseion:arioNsh, VRAHOHS3Y Haayencyhands: ang tAftgELhe indiakfitiing, a
predetermined period is fixed in box 102 and a variable Usgegéa counter is reset. The predeteHined
|

period determines & PErGHERITIRG wihidh e HERANd did 16eP 78 ANIBVIEY to adjust the settings of the
hearing aid and otherwise gét@cdistonted tetheershearimgpdididnforhation sbventitre predetermined

time period is preferably stoyae s the-hearing iy €% iNAR FBROMarip Auelossheagseeiated device

such as a Wirele?ss emaote co{rjnrol _l%)r the he rinég aid. Also, information abaut limits, within which the
user is allowed to alfTi & $kt58 GiigECidBIEREV b 'Kt6P60 MhisCOURF 2 IrialSN ”farding the
maximum gain, or ragximaupe dutplsdeviel, ahc preventiiiy thieeheaiagaidusser sebnm agljustng the

settings of the hearipgrpid-tesamaibngpaentally haemiHbie disialeagdwimpairpaherring. The
duration of the predete{;mined time period is %ﬁicallg selected by the fitter. This will be 10 discussed

further below. %o Ii%@ﬁ’tr%&? FAFEeHE %eﬁ? O&eP&%ﬁ%ﬂ%éjspeérWﬁgg ilgﬁgé%t& not, the
variable Usage coubrepdsiinonermeritéein uic 10Biknhel sKilledsperson wilthkaoutthaisthistiszonly an

example, and realise-thatPerrethodsob kesringrack of tnequil he RapsibiR e gn 4sing a 15
decremental count(?r coufntin%j 0 zero fFO a value corre§£ rhdingft}g the predetermined time
a

d to
period. Preferably O%Yglsth factidl “% ﬁé'gg (et ?est%tlzg}%nfjcf 890 1 isai'éj’m‘%{m&"'b@@é’use keeping

track of time while thiechezgingaidizgwitchedrofftis sansscesdiniiheoibisiicaréd ot garticgkr when

taking into account fhats@levanhgdatapbeutibe.uge Aadkthe 20 settings is only gathered when the

hearing aid is in i.e. swjtch n.
earing aid is in use, . Swﬁwcug,da%cordmg to a specifically preferred embodiment of the

15 invention the;hearing aid is a network enabled hearing aid, and the log is
transmitted to the fitter by means of a data network for evaluation of
preferred user settings. Likewise, according to a further preferred em-
bodiment, sai'd finalising code is aiso transmitted via the data network.

According to yet a further preferred embodiment of the inven-

20 tion, said data network comprises the Internet. Internet access is getting
widely available and thus allows a large share of hearing aid users to
perform the finalising of their hearing aids from home in a remote ses-
sion with the audiologist.

According to a specific embodiment of the invention, said set-

25 tings comprisé the maximum gain in at least one frequency band. In this
way it becomes possible to identify whether the hearing aid user has a
general need for higher or lower sound levels.

Howéver, as hearing losses are typically non-linear, it is accord-
ing to a further preferred embodiment preferred that said settings com-

30 prise thae compression ratio in at least one frequency band, thereby aiso
allowing for a‘higher or tower maximum sound level,

According to yet another preferred embodiment, said settings
comprise the user’s choice of programme. By logging information about

the user's choice of pragrammes, information can be gained about,



In either case, in box 104 a check is made as to whether the predetermined time period has expired. If
so, the settings of the hearing aid are finalised in box 105, preferably using the settings from the initial
fitting. It should be emphasized that this is only a preferred action. The 25, skilled person will realise
that other actigas,al@;rpssible upon expiry of the time limit, including alertipgfhgYserh.disabling the
hearing aid, issuing repeated reminders that the fitter should be contacted etc. If the
predetermined time period has not expired, the user wears his hearing aid in box 106, using the
various programmes and 30 possibly modifying the segings, such as gain and/or compression rate.
Data reflecting the use and the modified settings are stored in a log file. 'Since not very many

parameters of the seftipgste adivstable dordhe wean, this:cpridhaarcomplisheddising enly a few
buttons on the remqte control, or even,lust switches on the hearing aid itself, rather than using 6 a

specific control box YA Al etﬁnggﬁgl &oﬁﬁé@feg‘ﬁeﬂé%ﬁgl@oﬁﬁ%‘ é?r(PE’)r AE\GBuld e fitter. In
box 107, a check ispérformed asitobwhethdrapiaiasaracbeptsltiieserivigsrand wisties textransmit the

log file to a fitter, thugdadieatingathatipsayrsntsetings e pafaresebhnat, the-ywaariag of the
hearing aid is c%ntir}ued i&box 06, the time remaining of tf?geégrede ermined timeﬂ%Triod being
I 1

reduced accordlnglyrf:r’wmboxelﬁé.e’f‘hé@ Skied 'baé%%?lswl rez ?h‘gft h& A20ch BF' Ea?i?% that the
settings are preferréd\iandrthatdha user & reddyttetrandivitededodgdilénethe Sitiérfineétdsmnot nec- 10

essarily be provided as g-Rak efthe 0ep 1021040 4P6mdQs but could be in the form of an interrupt

provided by the user pressing a s ,ecifg: but%on,fe.ghon the remote cogtr&l, or by connecting his

hearing aid to a computer. If, o the other fiart the'& regmtﬁo ERAG7°5r 5 it F’L}bcfr}e-sf veals that

the current settings Ferfefeided, e loedfikcis tdarsiitid to el fittdnin BosekD@ehrthepreferred

embodiment theyhegriag aighisuneimprkenrbiedianddbisdsdanefrombeme Ry the WsefHising an
inter-net connection, aIIOﬁI/virl%i him to establish real t%gne cogqt?ct,v\%ith the fitter. It may, however, also be
e ‘Tt

done using an email OF t ghf%)ttar%éjmﬁoﬁ Qs 909 figt & TRETHE! ’éﬁ%‘étﬁégantage that

it may be done at af{tithésiftaplis e thdiubér Nerdeatile of the availability of the fitter, i.e. so that

the fitter and the user need mpthaendise simutanepualscHisivauldalas brihe saseifyaccording to
another option, the inf(%rrg%tﬁon IS uéﬂloaded to a databasg on a server to wmch oth the fitter 25 and

the user has access, - © rr%)égfz)ﬂéE the o v W%&Hé% 7€ SesSion With ths %ﬁ‘ter?s irf feaPtime or not,

further data cobid also be traifsraittBaws Gchatae il lidetretomlin gsebe sod ridirditions wade by the
user under circumstapgesiwiiere hesisaghsatisfied with the performance of the hearing aid. This 30

would then aid the fitter in identifying problems in the inii tings, Alsa, self test data indicating the
performance of the hearingdf'l (:Bc/)ﬁr}l%)%e Fandmit 8%,%%%?%@%%%%@ ?ﬁ?éa? fbn%ear’ﬁédy?%a the hearing
aid is actually functiétfrigicorecieteas! ghdigthe-sound output is not blocked by cerumen. The data

could be part of the log file to@srardeisgNbasy. 1, a flow chart illustrating schematically an

20 embodiment of the method according to the invention, is shown.
In fig. 1, the oval 100 indicates the starting point of the method.
In box 101 the initial fitting takes place. This is normally done in
an interactive session, in which the fitter, who is typically an audiologist
or the like, determines the hearing loss of the wearer. Based on the de-
25 termined hearing loss, and an interactive exchange of information be-
tween the fitter and the user, the fitter adjusts settings of the hearing
aid to match needs of the user. Such settings may include the maximum
ouiput level from the hearing aid, the gain in various freduency bands
and for various sound levels, as well as compression factors in various

30 frequency bands. )

After the initial fitting, a predetermined period ié fixed in box
102 and a variable Usage_counter is reset. The predetermined period
determines a period, during which the hearing aid user is allowed to ad-

just the settings of the hearing aid and otherwise get accustomed to the



7 separate files, Having received the log file, the fitter may, in box 109, evaluate the preferred
settings and decide whether it is acceptable to allow the user to use these settings. The evaluation of
the settings by the "fitter 5could inter alia, involve the following points: Are the settings potentially

harmful to theyusefssheadng? Has enough time been spent on the task? DgSthepsenfine-tuning
appear to be reasonable? If the user setting is reasonable, should the setting be reflected in 10other

programs (like special listening programs for music, TV, or tele coil programs)? Should more time be
allowed for the user, but with a widened parameter set_for example, should a higher maximum gain be
permitted? 15 If the user fine-tuning is a matter of selecting a favourite setting out of several possible

settings, should a sgegnddterationhe-aipmachwith-angw selectionofprssibleastipasg 2oes a test
for assessing spee%ri] intt%ly i.taii[Lit%/hi(gj E%]é.lie.'[ and%n noise sho agficientl improved results? 20If, in box

110, the settings are fouridto be accep E{Bﬁa?[[ ’eeﬁﬂ‘e'r”rgfﬁrgr\fifs amaﬁﬁf p?i %Sﬁiﬁ’aﬁgf’ﬁﬁ'%ecﬁje to the

hearing aid in box 199igmd4he heariniArs preceeidsanbok 105 e fisalise this séttingsitbike the log

file, this code may alsgbe septviaanemaihisothatiheditesand dheusernees boibe gn-line
simultaneously.S tings, is preferably stored. This could be information regarding the
maximum gain, or maximum output level, thus preventing the hearing
aid user from adjusting the settings of the hearing aid to something po-
tentially harmful to his already impaired hearing. The duration of the
predetermined time period is typically selected by the fitter. This will be

10 discussed further below,
To keep track of whether the predetermined time period has
elapsed or not, the variable Usage_counter is incremented in hox 103.
The skilled person will know that this is oniy an example, and realise that
_other methods of keeping track of time will be possible, e.g. using a
15 decremental counter counting down to zero from a value corresponding
to the predetermined time period. Preferably only the actual hours of use
rare taken into account. This is mainly because keeping track of time
| while the hearing aid is switched off is unnecessarily complicated, in par-
ticuiar when taking into account that relevant data about the use and the
20 settings is only gathered when the hearing aid is in use, i.e. switched on.
In either case, in box 104 a check is made as to whether the
predetermined time period has expired. If so, the settings of the hearing
“aid are finalised in box 105, preferably using the settings from the initial
fitting. It shouid be emphasized that this is only a preferred action. The
25 ,-Skilled person will realise that other actions are possible upon expiry of
the time limit, including alerting the user, disabling the hearing aid, issu-
ing repeated reminders that the fitter should be contacted etc.

- If the predetermined time period has not expired, the user
‘wears his hearing aid in boex 106, using the various programmes and
30 "possibly modifying the settings, such as gain and/or compression rate.
Data reflecting the use and the modified settings are stored in a log file.
‘Since not very many parameters of the settings are adjustable for the
user, this could be accomplished using only a few buttons on the remote

'control, or even just switches on the hearing aid itself, rather than using



25Thus, the log file could be sent in the evening by the user, box 108, and looked at the next day by
the fitter for evaluation, box 109, and acceptance, box 110, then returning a finalising code, box 111. In
this respect, it should be noted that the finalising may apply to only some of the user settings. 30If, in

box 110, the fitignrdindsfhat the settings are not accept- able, a further decisjondiasdpdag,taken in box
112. In box 112, a decision as to whether a completely new fitting is to be performed is made. In that

case the user has to come to the fitter for a new fitting session, box 101. After this new fitting session
in box 101 the method according 8 to the invention may be repeated. However, it may also be
that the evaluation reveals that the settings preferred by the user are almost acceptable, and an

extended trial period isRRETORIIREoIbALEASA BRWPERAetermibad Peidpshisssetdmphax 102. This
could be case wher?P%gg. com re.s_zﬂor}iﬁng gain settings are acceptable for some programmes, but not
e

for others, or where'un feain ;‘/‘”éjx?st% 4576 whether the user actually needs a programme or not. The

duration of this new predetermisediferidd-fray enhdosarie as thevpribedititeoser geiemiay be shorter

or longer, dependingrensavhatd @ thefitiesdinds ks appronsiaie. Mt thissstegs itmeuidasahe possible to
alter the param%er? ndt limits within mCh the us§r may Er];%%gyg e settinrgs offtth E_r]1ear.ing(;1 aid.
: 1 g

a i
As to the duration o r}ﬁ% BFeﬁJe@r?niﬁ% I Seaﬁ% 16¢ ,eﬁﬁrznay depeén ofh oW the methoa i<

implemented. If, as preférasatiie¢rediinyg aid 4% igiaitang finewiniadfitihg sessisrigrhesidiologist's
and the he%ring aédmﬁgrgg% mﬁgag @Qﬁ@gg@@g@ﬂ@ﬁ@h&ﬂq\gj}eﬂ{@gﬁrgdaﬁ;fé@;a}mrmgqiate Iduration
would e.g. be 14 days or a month. However, accordin ther, currently less preferred imple-
mentation of the me%/%ao%,eth@?ﬁgepgr%%nc%I'H &a r%ﬁétﬁa%gﬁgds,eotﬁg%s. 0 fgw(gﬁ%cﬁrs?qﬁ which the
hearing aid user cofilé@bdreovie fRtisgdsdior ansinaie degipiseld Peeddital. CEefutar difg sit at the

audiologist's tryg essarily be provided as a part of the loop 103, 104, 106, 107, but could
be in the form of an interrupt provided by the user pressing a specific
button, e.g. on the remote control, or by connecting his hearing aid to a
computer.

If, on the other hand the check in box 107 or an interrupt re-

15 veals that the current settings are preferred;, the log file is transmitted to
the fitter in box 108. In the preferred enﬁbodiment the hearing aid is
network enabled, and this is done from home by the user using an inter-
net connection, aliowing him to establish réai time contact with the fit-
ter. It may, however, also be done using an email or the like to transmit

20  the log file to the fitter. The latter has the advantage that it may be done
at any time suitable for the user, irrespective of the availability of the fit-
ter, i.e. so that the fitter and the user need not be on-line simultane-
ously. This would also be the case if, according to another option, the in-
formation is uploaded to a database on a server to which both the fitter

25 and the user has access. _'

Irrespective of whether this session with the fitter is in real time
or not, further data could also be transmitted. Such data include re-
cordings of sound situations made by the user under circumstances
where he is not satisfied with the performance of the hearing aid. This

30 would then aid the fitter in identifying problems in the initial settings.
Also, self test data indicating the performahce of the hearing aid could
be transmitted, thus allowing the fitter to verify that the hearing aid is
actually functioning correctly, e.g. that the sound output is not biocked
by cerumen. The data could be part of thé log file too, or be sent as



out his new hearing aid. Possibly, this could happen in cooperation with other hearing aid users at
the,audiologist's allowing them to discuss with each other and get accustomed to and acquainted with
their new hearing 25 aids. After a few hours trying put the hearing aid in close discussion with others

‘and using a fitfing,box at.the audiologist's, the fitter could evalu- ate the ney&g@gﬂ{q@%hearing
aid, box 109, and finalise these, boxes 110, 111 and 105. On the other hand, if after the few hours the

user has appropriate settings, the fitter could decide, box 112, that a 30 prolonged period is needed for
the user to find out whether he needs all programmes, 5’1nd set a new predetermined period in box 102,
before the user leaves the premises. Later, during the new predetermined period the settings may then
be finalised from hogé%gqgégggi|g§¢r using his own computer as explained above. Thus, the user does
not have to go to the 9 audiologist's again. Consequently, the method according to the invention

saves the user from time conEUMMGHPEEhE &detly FatEdHEt o Mal WoHd SheRNideBR involved in
getting the hearing aia:fitteddoette sartfnge-tume di toitiés wpetitic purpesesptable to allow the

user to use these settings. The evaluation of the settings by the fitter
5 could infer afia, involve the following points:

e Are the settings potentially harmfu! to the users hearing?

e Has enough time been spent on the task?

2 Poes the user fine-tuning appear to be reasonabie?

« If the user setting is reasonable, shouid the setting be reflected in

10 other programs (like special listening programs for music, TV, or
tele coil programs)?

e Should more time be allowead for the user, but with a widened pa-
rameter set; for example, should a higher maxirnum gain be per-
mitted?

15 e If the user fine-tuning is a matter of selecting a favourite setting
out of several possible settings, should a second iferation be al-
lowed with a new selection of possible settings?

= Does a test for assessing speech intelligibility in quiet and in noise
show sufficiently improved results?

20 If, in box 110, the settings are found to be acceptable, the fitter
returns an apprepriate finalising code to the hearing aid in box 111, and
the hearing aid proceeds to box 105 to finalise the settings. Like the log
file, this code may alsc be sent via an email, so that the fitter and the
user need not be on-line simultaneously.

25 Thus, the log file could be sent in the evening by the user, box
108, and loocked at the next day by the fitter for evaluation, bax 109,
and acceptance, box 110, then returning a finalising code, box 111. In
this respect, it should be noted that the finalising may apply to only
some of the user settings.

30 If, in box 110, the fitter finds that the settings are not accept-
able, & further decision has to be taken in box 112. in box 112, a deci-
sion as to whether a completely new fitting is to be performed is made.
In that case the user has to come to the fitter for a new fitting session,

box 101. After this new fitting session in box 101 the method according



5In particular in connection with the fitting session with other people at the audiologist's discussing with
each other and getting accustomed to and acquainted with the new hearing aids but also at home, a
Personal Computer with appropriate software can be used to asses how the new settings influence the
speech intelligigjliyslpspakticular, the PC 10 software can be used for asseggsing how-the new setting
influences speech intelligibility in quiet as well as noisy situations compared with the Initial hearing aid
setting. This might occur according to a multiple choice, a forced choice listening test or other tests.
The test may take place by using a set of speakers attached to the user's Personal Com- 15 puter, but
a better solution may be to stream sound directly to the hearing aids to reduce sensitivity to

environmental soungs:ard{o-aveid & slifficult. galibration of the PC speakers. Besides the
fine-tuning relating to the compression, i.e. the compensation for the hearing loss, it is also possible to

let the user influ- 20 ence palafEtETrs TEREE IR RIAG EEMIGHL B A pIES St BethifeSEhount of
noise reduction, e.giibyswihidhamoumnt is:a neise reduatidnesystent &l owedao eetretetherisignal energy

in noisy situations. EQ@@@! thesg 5anha qu%m%%w%wim@&mm&ﬂﬁ%}%éns%é@ iptelligibility in
e

noise, and it may take some practical ex[ﬁeriments for the user to 25 select the preferred weighting of

the two contradittorydesitas. ™S CNIberine-WATG pataffei AR 0P HilgH AR to modify
would be the limit fretfuencyraboec whichrsopra signaissareutransposecthi thedneahiag aid -user suffers

from a complete losg:pf:Regriog Bty ip afleguense %@MB&@MQ&&Q@%%%%QW may be 30
transposed, i.e. shifted to an%/her,fre%ﬁﬁ%v band where it would be audible to the user. Typically the
| r

higher frequencies a86ve"s SHEaiEY A RS SR R thREIAHIS Y185 MGcRAmfAnation
content in the audiblesbantz;dig user, might wantte charige titeltimiefredereayitg reducesthe

information in the awdiblabaRhad® approlftifite 28 SEDEMAC EXATRICANBW fgdpilialsettings and
the user settings could be stored in the heag?{g aid is shown in the form of a memory map layout of an

EPROM in the hearihg aid STR& &RIfEH peraan it edial ¥y i e g ai 8Xapi atthat it could
be realised in 5 masytothes Wdps. TsiEPROM comprises an area 120 holding a variable, Usage

counter, which forms part ofrtheJegdile.thus-Alloviag taaditieninuerifydhat e hearng aid has been
usedin a sufﬁcientlé lo gﬁ%riod f time to&llow an E%Jropriage evaluation of the user settings. The
n

EPROM furthermorBHis An S 2T Abiamt 4 Marater Dhaspdinter o pGiRtALTS 8ite of two
areas 122, 123 holdin{fitaiyg fieladng pafidtinatergstopthe: Hoarmgdaith piatessar.thetheatiustrated

example, the area 122 holdg tae fiiing rslaiad.pararaiesscHIesRANHING; ﬁ%tﬁfdjrﬁﬁaé S§ings as
established during the initial fitttin? ses?on in box 101 of filg. 1. The area 123 on the other hand holds

the fitting related patamstersLEe 18 SotidiTy b (RE Lfiffd'AS established during the user's own
modifications of the hearingHityeettingsaduding the pretieterminethperioss Ipitadly ¢beisepsettings may

simply correspond te dhe-initiahsetings: Ascesiablished dusinadhe fitingsinbox ik of fig.4l. These
settings also fggn Pt of (he 109 Mg, Z0THe Initial setingR and e Kser seuings ey de, ayallable side-
suitably equipped Personal Computer and sit at the audiclogist’s trying
out his new hearing aid. Possibly, this could happen in cooperation with
other hearing aid users at the audiologist’s allowing them to discuss with
each other and get accustomed to and acquainted with their new hearing
25 aids. After a few hours trying but the hearing aid in close discussion with
others and using a fitting box at the audiologist’s, the fitter could evalu-
ate the new settings of the hearing aid, box 109, and finalise these,
boxes 110, 111 and 105. On .the other hand, it after the few hours the
user has appropriate setlings, the fitter could decide, box 112, that a
30 prolonged period is needed for the user to find out whether he needs all
programmes, and set a new p?edetermined period in box 102, before the
user leaves the premises. Later, during the new predetermined period
the settings may then be finalised from home by the user using his own

computer as explained above.'Thus, the user does not have to go to the



by-side as different listening programs allowing the user to evaluate his own user settings relative to
the initial settings. Alternatively, only the user settings are used initially while the initial settings
exist as a backup solution. This is handled by letting the 25 parameter Data-pointer point out this data

block as the gpg Up8Hs1s25  IN the first solution, if the variable Usage_coyptenexseais@,specified
threshold value, e.g., 14 days or a month, the user settings disappear from the list of possible listening
programs. In the second solution, if the variable Usage counter exceeds a specified threshold value,
30 the Data-pointer is. set to point out the initial setting.area 122 as the one used. If the hearing
aid or an associated remote unit has been connected to the internet and fitting information has been

uploaded to the audiolagishithe aydinlagiskegnelyrnicodenwhish-ean Rermaneneagbnll the
Data-pointer and disable Lgsa e co;r.mter.f Alter_nati,vel)é, th((gj fittetr can also SEt-URh”r?W limits for
tuning or new pararﬁg}’éets S8 J&?Fy out aHHeré:QQP{fHB“ﬂFSSBE-c%‘un%%? Of TRRRSRSETHE thidghold it is
compared to in box #02dfdigetwBA Sienilardoidtion Epuossible withood vinidingiddtd MtEPROM. Instead

the controller box transmitsdats H-RAMirRgisterssisthe hearing aid processor overloading data read
from the EPROM after pow r-té%llhe experimental soluti en exists in a volatile fashion and
r

disappears on program cha rg‘; b%%ér-‘&oﬁ?rﬂrfﬁfﬁo{hy%gv t & i etsly %avﬁigléé)r% §escribed
based on exem- plarpanshadineptsliThe iskill €t person, misivedehn, whkerealizeothtinthase are only
examples and that nymesousmedificatipnsdmavPenade Wihart depaning:fremithe.seope of
invention as expres;eigl ir;1 tkile a%pergdred i%aims.;_E.%. %hescg;r\}}grnt gf %hgelo filetcoulql b%e{gended with
respect to 15 the pref“e?Pe eﬁ]cboafimeen gl approphiate so € ca ed to asses ho
the new settings influence the speech intelligibility. In particular, the PC
10 software can be used for assessing how the new setting influences
speech inteiligibility in quiet as well as noisy situations compared with
the initial hearing aid setting. This might occur according to a multiple
choice, a forced choice listening test or other tests. The test may take
place by using a set of speakers attached to the user's Personal Com-
15 puter, but a betier soilution may be to stream sound directly to the hear-
ing aids to reduce sensitivity to environmental sounds and to avoid a dif-
ficult calibration of the PC speakers.

Besides the fine-tuning relating to the compression, i.e. the
compensation for the hearing loss, it is also possible 1o et the user influ-

20  ence parameters related to listening comfort. Exampies can be the
amount of noise reduction, e.g. by which amount is a noise reduction
system allowed to reduce the signal energy in noisy situations. Often,
there can be a dilemma between listening comfort and speech intelligibil-
ity in noise, and it may take some practical experiments for the user to

25  select the preferred weighting of the two contradictory desires.

Another fine-tuning parameter that the user might want fo
modify would be the limit frequency above which sound signals are
transposed. If the hearing aid user suffers from a complete loss of hear-
ing ability in a frequency band, the audible content of that band may be

30 transposed, i.e. shifted to another frequency band where it wouid be au-
dible to the user. Typically the higher frequencies above a specified Hmit
are shifted down. If this leads to tooc much information content in the
audible bands, the user might want to change the limit frequency to re-

duce the information in the audible band.



999904 fibk72007765077 12 PATENT CLAIMS 1. Method for user individualized fitting of a
hearing aid, said method comprising: performing an initial fitting of the hearing aid in an
interactive 5 session between the hearing aid user and a fitter, monitoring, for a predetermined

period after s@jd Witalfiting, the hearing aid user's choice of at least somefthe. sptipgsef the
hearing aid and storing the results of the monitoring in a log, transmitting said log to the fitter for

evaluation of preferred user 10 settings, evaluating said preferred user settings, and If said evaluation
reveals that the preferred user settings are ac- ceptable, finalising the fitting of the hearing aid
accordingly, or if said evaluation reveals that the preferred user settings are not

In fig. 2, a schematic example of how the initial settings and the

user settings could be steored in the hearing aid is shown in the form of a
memaory map layout of an EPROM in the hearing aid. The skilled person
will realise that this is only an example andg that it could be realised in

5 many other ways. The EPROM comprises an area 120 holding a variable,
Usage_counter, which forms part of the log file, thus allowing the fitter

to verify that the hearing aid has been used in a sufficiently long period

of time to allow an appropriate evaluation of the user settings. The
EPROM furthermore has an area 121 holding a parameter, Data-pointer,

10 pointing to one of two areas 122, 123 holding fitting relating parameters
for the hearing aid processor. In the illustrated example, the area 122
holds the fitting related parameters corresponding to the initial settings
as established during the initial fitting session in box 101 of fig. 1. The
area 123 on the other hand holds the fitting related parameters corre-

15 sponding to user§et§:§ngs as established during the user’s own maodifica-
tions of the hearing aid settings during the predetermined period. Ini-
tially these settings may simply correspond to the initial settings, as es-
tablished during fhe fitting in box 101 of fig. 1. These setlings also form
part of the log file.

20 The initial settings and the user setiings may be available side-
by-side as different listening programs allowing the user to evaluate his
own user settings relative to the initial settings.

Alternatively, only the user settings are used initially while the
initial settings exist as a backup solution. This is handled by letting the

25 parameter Data—pbinter point out this data block as the one used.

In the first solution, if the variable Usage_counter exceeds a
specified threshold value, e.g., 14 days or a month, the user settings
disappear from the list of peossibie listening programs. In the second so-
lution, if the variable Usage_counter exceeds a specified threshold value,

30 the Data-pointer is set to point out the initial setting area 122 as the one
used. |

If the hearing aid or an associated remote unit has been con-
nected to the internet and fitting information has been uploaded to the

audiologist, the audiologist can return a code which can permanently set



15 acceptable, per-forming an action selected among: finalising the settings of the hearing aid in
accordance with the initial fitting, performing a new interactive session between the user and a fit- ter,
or 20monitoring for a new predetermined period, the user's choice of at least some of the settings of

the healing aig,@nghgtasing the results of the monitoring in a log, said mefhne.heipg,gharacterized
by the transmission of an appropriate code to the hearing aid, said code Indicating whether 25the

settings of the hearing aid are to be finalised in accordance with the preferred user settings, the
settings of the hearing aid are to be finalised in accordﬁnce with the initial fitting, a new
interactive session between the user and the fitter is to 30 be performed, or the user's choice of at

least some of the sefings et tag-haasing @gg@@@gg@@ meniered for a new predetermined period.
2. Method according to claim % wherein the h ?rlng aid |s a nettéﬁrk enable hea?n ald and wherein

the log Is transmitted to the o atvely, the Titte R SHEERD on Aug
25, 2009 16:18:01. PaygerBrofrgter sets to try out and reset the Usage-Counter or increase

the threshold it is compared to in box 102 of fig. 1.

5 A similar solution is possible without writing data in EPROM.
Instead the controller box transmits data tc RAM registers in the hearing
aid processor overloading data read from the EPROM after power-up.
The experimeantal solution then exists in a volatile fashion and disap-
pears on program change or power-down.

10 In the abcove, the invention has been described based on exem-
plary embodiments. The skilled person, however, will realize that these
are only examples and that numerous modifications may be made with-
out departing from the scope of invention as expressed in the appended
claims. E.g. the content of the log file could be extended with_respect to

15 the preferred embodiments.



—43999964-deArvib-BK—208+05—13 fitter by-means of a data network-fer-evatuation-of-pref
set- tings. 3. Method according to clalm 2, Whergeln said code is also transmltted V|a the data
Folletizal accarding to claim 3, ¢ ARl data network comprisg B INEI00t/050 05
Method accordlng to any one of the precedlng claims, wherein said settings comprise the maximum
gain in at least one fre- quency band. 10G. Method according to any one of claims 1 to 4, wherein said

12

PATENT CLAIMS
1. Method for user individualized fitting of a bheering aid, said
methed comprising:
parforming an initial ftting of the hearing aid in an interactive
5 session between the bearing ald user and a fitber,
monitoring, for a predetermined period after said initial fitting,
the hearing aid user’s choice of at least some of the seltings of the hear-
ing aid and storing the results of the monitoring in & fog,
transmitting said iog to the fltter for evaluation of preferred user
10  settings,
eveluating said preferred user settings, and
If said evaluation revesls that the prefarred user settings are ac-
ceptable, finalising the fitting of the hearing aid accordingly, or
if said evaluation reveals that the preferred user settings are not
15 acceptable, performing an aclion selectad among:
finalising the settings of the hearing ald in accordance with the
initial AELing,
performing a new interactive session between the user and a fit-
ter, or .

20 monitoring for a new predetermined period, the user’s choice of
at lzpst some of the settings of the hearing aid and storing the resuits of
the monitoring in & log,

said method being characterized by the transmission
of an appropriate code to the hearing sid, said code indicating whether

25 the setiings of the heearing aid are to be finalised in accordance
with the preferred user settings,

the settings of the hearing aid are to be finalised in accordance
with the initial fitting,
a new interactive session between the user and the fitter is to

30 be performed, or

the user’s choice of at least some of the settings of the hearing
aid are to be monitored for 3 new predetermined peried.

2. Method according to ¢latm 1, whersin the hearing ald is 8
network enabled hearing ald, and wherein the log is transmitted to the

AMENDED SHEET
ved at the EPOD on Aug 25, 2009 16:18:01. Page 5 of 6




any one of clalms 1 to 4 Whereln sald settlngs comprises the user's choice of programme

o claim 7, wherein said #ipgi§mgprn- 15 prises removal offiif]
i Tﬁ&?ﬂ?%e of the preceding claims, wherein said hearing
accordlng to the initial fitting, if said period expires without any log file having been sent to the fitter. 20

i fitilise
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fiter by means of a data network for evalustion of preferred user set-
Hnos.

3. Method zccording to claim 2, whereln said code is also
transmitted via the data network,

4, Method according to claim 3, wherein said data network
comprisgs the internat.

5. Method according to any one of the preceding daims,
wherein sald settings comprise the maximurm gain in at least ong fre-
guency band.

6. Method according to any one of clalms 1 to 4, wherein sald
settings comprise the compression ratic In at least one frequency band.

7. Method according to any one of claims 1 to 4, wherein said
settings comprises the user’'s cholce of programime,

8. Method scocording to clalm 7, wherein said finalising com-
prises removal of unused programrmes.

g, Methed according to any one of the preceding claims,
wherein seid hearing ald is finaliged according to the initial fitting, i¥ said
period expires without any log file having been sent to the fitter.

AMENDED SHEET

eastone frequency band Z.Method.according to




