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WD 2007/ 068243PCT/ DK2005/ 000801 1 METHOD AND SYSTEM

FOR SURVEI LLANCE OF A W RELESS CONNECTION IN A

HEARI NG Al ]) FITTI NG SYSTEM The present invention
W@PWress2430 hearing aids and to the fitting ofPchvbaricsgoesot
ai ds. The 5invention, nore kpecifically, relates to
fitting of hearing aids using wreless conmunication
systens. The invention, still nore specifically,

relates to nethods for fitting hearing aids using

wi rel ess communi cation. Wen fitting a hearing aid to
aMIEEEIOIn gh N § YSTEM BORISUR VMiGIL AN GOy WIRELESE CONNECTION

| ' Vi St a system conprising a
?ﬁ%&gﬁg@ﬁ@,@ﬁﬁ?@gﬁﬁg led NOAH i nk, bei ng

connected to a conputer system t hrough a mnreless

c nnecti on such et ot h (BT
A R e L A

%Vérﬁfé‘ﬁ Rk Pecthdily, LRG0 ﬁttsﬂgldmbdl%gtﬁmstu@mé%m%s@r s

dependlng on"the t Hépe and t he envi ronnent al
cenanegienion systems. fac inyeptiqst silhmorrewesifieply wlawovemsihods for

15 t t
oS A e AP P Rion wnen 11 t1ing &

hearing aid for a child. In some cases this neans

that the fittin st o be estarte i.ch LS
VR g shctiogif SRR Rer EolRE BT Ry SEpA b an
tin@usngatindgrdas dsm@&temob@naﬂlga flogtalsie deviesn e g i ﬂtﬁeimd

aﬁ in_ 2 thIS case, when the portabl e device

Deig FBRCLIR SRQUIPHIST £ T BFUEh e Eidaps gegmeotion such as
m&%sﬁﬂ@ﬁm@&%ﬁuﬁﬁ%ﬁ By it RES binBode BudeYh Blibesd devices

device, it is a disadvantage that the tinme it takes _
thaws arshert fange (igical{psndn [P anelers feprading og Uiy igpeeand the environmental

Cc%ﬂﬁﬁl%hé gfﬂhé uE@H%P n@O&o aﬁé‘ﬁi&vé!@t Bfﬂ@cb&m‘ﬁﬂﬂh%tr%g% the

to respon femith a W red CONRectI on
i donmgdtion iogut bﬁ ’ﬁhls & forteeuiao e prdtderh wheefittingriditatgedig fdra child. In

SRS R R L G RS

bensifing! er preted as the G aphical User Interface GU
havi ng gone frozen and the conputer system
consequently in need of a restart. A restart is very

tTHBEﬁx?H ans b&%&b@n@@@foﬁ*ﬁ% Iﬁé‘ﬂﬁﬁ?mh A8 t0be A RV AR Rbke fieBly, as in
addi {1 on soneti nes wi rel ess connection may al so

Hhigesasee Bbor the pogable ﬁ%ulcqlh atiweldss refberianchaying tlesspogiable device

tcﬁﬁ{;&?{]ﬂfw a%bge?’ﬁﬁ%rggg‘r é&gfgg@ j) gtg@% ﬁe‘%lc% f[ s h Hﬂécﬁrgﬁéagé‘that the

ttangit eaket ﬁ)rttherﬁttmg ﬁystdnetoaasgwﬂ & a broken connection is much higher than
the time it would take to respond to a problem in a wired connection. Thus it will not be
possible for the fifter immediately to see that the wireless connection is broken. Since the
computer system is waiting for a time out, this may be misinterpreted as the Graphical
User Interface GUI having gone frozen and the computer system consequently in need of
arestart. A restart is very time consuming and may cause loss of information. In addition
s-ofnetimes the wireless connectiﬁ-)n may also have recovered so that there is no need to
restart the computer system but since there is no indication that the system has recovered

the fitter may be tempted to turn off the computer.
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2 Away to address the problem of nonitoring the
connection is to use a tine out on the signal. The

time out may e.g. be set in the range of 60 seconds,

whi ch may however still lead to situations where the
fitter may think that the GU 2has frozen and then may
attenpt to restart the conputer, since the indication

in the QU that the portable device is out of 5 range
Wivkdy tonakyreapihe arobdens ef troeitquieside connenton istensead tilmaout on the

expired. Exanpl e enmbodi nents na i de, a tem and .
SRR TR AU ¢ St & hh e oL B esp PR ever sal

Rh§id SruatibfSvidhe el Ryahidk 4ee thelQUBARYrddeh Rhdithen may attempt
communi cat1 on range. 10 Exanpl e enbodi nents ma

{orrostard éheaofriputeir mneytse ndication & the CRJdhatag pwhYedbvice is out of
used | daily day,enviragnnent. such as.on the
@Fg%‘éfflro‘a;ﬁéﬁpﬁf)??%@e Brei‘?%lﬁrq’lnﬁegmg’lwcﬁ&l h et F&‘F-ng to a

first aspect of the invention, there is provided a

met hod of evaluating a w rel ess connection when
Fxanyple gmbotiownismaayaprd vide gripste; ang amprahad Bpicwidk engble the fitter of

L T

portable device with the hearing aid, sending a
signal via the wireless caonnection fromthe conpu

> ter .

Examplarmgodimenisenaappeidge/jiteg system and argihof iyt Eppbe used in a

I _ i
R R
obt ai ning i nformati on about the wi rel ess connecti on,
eval yating the info tion.in the. co ter syste .
Afroadiga ¢ 2EF é%neﬁtgofgfj_% UPERYRN FAF s B fgg&eé’sﬂe???éf’ﬁ gEepuating a
%ﬁ&e%ﬁhé&fﬁﬁfwﬂeﬁ% 4 £heamhgCRIEUMpESh] & steps of
snoot hing the current™ val ue t hereby obtai

ning a
savodlibleidg v alitedess cpmeviich befwaegay mmplyewstgmﬁngra Isakablg device,

on t he, snpot hed. val ue, an 5 = _pr.esenting '
19%?‘??&‘3&%‘?11’?{?3’]9%‘?65 Ces‘g'lﬁﬂeﬁﬁ’gﬁ??%@ar ameter to a user
Send@b 4 s pih B WHele Bonkbdtidntiien (Rtdaguich sPXaR the portable
enbodiments it is possible to nonitor the quality of

&evwier el ess connection while fitting a hearing aid,

whi ch. detects. th | ' o th
Bereupr i b PSRkl s B Sl oL AR e
SorebRdeMcehBuiebpebighiy bifsmatiied abbutthereirelats consedtion,

the signal, due to the snoothing of a vgl ue extracted
fovelpatipg thej i@]‘fq)gpanon in the computer syStem through retrieving a current value
representative of the quality of the wireless communication,

- smoothing the current value thereby obtaining a smoothed value,

- providing a quality parameter based on the smoothed value, and

- presenting information based on said quality parameter to a user of said computer

system.

With the method in example embodiments it is possible to monitor the quality ofa
wireless connection while fitting a hearing aid, which detects the quality of the signal
between a portable device, such as a NOAHIink, and a computer system without being
distracted of fluctuations in the signal, due to the smoothing of a value extracted from the

signal.
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WO 2007/ 068243PCT/ DK2005/ 000801 3 I n an enbodi nent of

the invention the step of evaluating may further
conprise-a step of transformng information fromthe
Wogmaleg2zt 0 a val ue that refl ects the transmPEIiDK2005/600801
time is inplemented. 5The t#ansmission tinme reflects

the tinme it takes to transmit information fromthe
portabl e device to the conputer system Wen the

transmi ssion tine is snoothed the value reflects any
difficulties in transmtting the signal, a |ong

s ot eh:e’rmbdxmarwﬁﬂssnmtl@m he stepof exalunting ey HEhoRLPBPIES S step of
CRBRSEH N PSR! bl gk i L4A08 Hlat (B Ganemission time s

Thodi e srgnal conprises

' shgmm@amg@l |nfornat|on about the wrel ess

comruni cation such as a 10 Return Signal Strength
Indicator (RSSI). It is an advantage to use

Stfb trdddnf@bion QHhOFTRE: G tihd i€ BkYRbitAhiBR SfbinaAibe from the portable
signal may al ready have been taken into account

t Helghiottarieppomnas syeiere. Wier the (Respsjon Wig i qogid thacglue reflects
E{%{ @uhf‘ets 1% kral;dslr[d&#g r@ﬁeeesz%}ﬁr d 1&panflala u%ﬁ4ﬂ§s1819t119€ reﬂects that -

SNDo uating the quali
vmtlfeezh&s&s comredon oas.dilfnulessn tapsmeittng] thgg;g@alﬂggg@tberrmgbodmem

d| aggmgﬁved b%%%%( ) L?fél['n% élt%:ﬁﬁgt?m&léeta‘&nélg Fm%r%zc}au?%such asa

WRERINE SFnalEiRasth Tadicatst (@S SBS It divintagt te uamiaiisheal information
RSSI at the same tine. | not her e od| nt of
| BRERYATIHOBS It angl may ﬁ%?%ﬁgiﬁ‘t’ﬁg‘e? it e} “@?“&B today even
O SHERRL S GnfblBatRl 148 thesR SErSaT fﬁ&u@tﬁ@&ﬁﬁﬁbﬁ@r@ne&% to be further
of prior values and the current value. It is an

a@mapﬂl@@befp@ eyslaating the apity/of the Vs ECopAgaHan sﬁ“g‘ﬁ‘?ip more reliable
SLAGH Iﬂa& HeSichiB e Elqﬂ g ﬁﬁ?‘%%f)ﬁﬂlttaf)legsq SO BRreRAY v:ﬂﬁés‘%r indicating,

i hformat'i on or va conputer system

. aligoqaliset! ﬂn:a‘wmlmrconﬁcﬂes seohchs theebituater aaditha/RS $j[@t Hhgypame txme

be used snmoothening the current value, e.g. by a
nDV|ng average. In an enbodi ment of the invention the

T @¢ Qﬂdﬂheﬁ} @nhbaitehtibit the nveitara is@Bodik anmplegetthé, veheraie setid step of

value in a nenor 251 n yet anot her enbodi nent, of the
. FPEABITGShe STEE t{ta15 g TEICSUAIE 475! & REAVERSS iy b gt value. I

%ﬁ v ' I ed M S WRdraPanRASRGhAhot necessary to
sal mﬁggnﬁﬁgfgﬁgfgfe?%éEguser It is an advant age Y
t cstoper mm miior infoomatieniop Halagsdm thercREpEigasystey. Gt alpea set of prior

|l ess t

AP R B AETR IR P i3 R Benin ettt o, 4F by a moving
t Qv@ﬁgfd &n ihembetimbmigf diednventon thn revebtingestent fuethéracgmpriges storing
aid user is about to get out of the range covered
36%V3¥ﬁ%tVﬁ$ﬁpé§§mﬁﬁﬂnect|on A way to do this could
be by presenting the information as a colour on a
Graphi cal User Interface, wherein the col Qur reflects

t e yeingdenrmiadimenif fhoynvepton i Upp ohmiavifg Riduglin ggrameter
€.Ghd€ 1?1 fi‘s%§ Pﬁés Edir@RBEndddh @RscIRM @i -quitey ipBdie Rk idWuser. Tt is

t he qua he Wirel ess connection in a colour it
i anmmqges@mvmeﬁom@oq ahpytile qakitygd she winglesspgfprmation to a

i 3 SR FRAREAE e BBt ko

thehﬂi}% Ml o&dr efssfhethmece:haaﬂng hisl ng@dslationt @ geduted tgurnge covered

ool RS g B Rl ISh i

a GIRH8n b Grighfeatl Usdr Thigrthde, WheeRUBd ¢dlyureéfidchahawdied &fshe quality
connection, ‘e.g. three | evel s where a green col our

represents a good grade, a yellow represents a
war ni ng grade, indicating to the user to get into
reach, and a red col our represents a critical grade
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i ndi cating that the connection is about to drop out
or already has dropped out. It is 10 preferable to
have a clear indication of the quality of the

wi rel ess connection, such as a | ow nunber of grades,
since it makes it easier for t4he user to interpret
the quality and avoids distracting the user of the
fitting system who has a |lot of other information to
check. It may therefore also be an advantage to give

| if th I t f. the wrel .
SRR CBE FBPS STr-b hrBaer ey rrRg ey el oSy Wifiagpg e
BehigVoAhP WedrkEe Eéﬂn@@t%rﬂ-@%%'lddr)ﬁ iy @Jiél'l?’ sefthwhétithe Qlﬁﬁl@tﬁf%hanges

|nto acritical quality level. The alert may ég
@iiuv eryasg. be doumbly shangingeheycolayn graduallytse tha ét h EPRIHEFS 5 from

%’F?%?Cﬂglﬁ ‘{%@“\?ﬂ% ﬂ%aelgy 8{': ren(\:htélrz ?%f% %g}fr%tcrﬁrge% gs a%%ﬁ% a red colour when the

Qa0 Jichgcal nlf’l@fdil‘ﬂily eierd Ral odlhéehammibag oﬁledelsl Sébolb&rs each
moving is proachln%,a critical zone etc.

mﬁwneg a dn therfuably ipfke qualibned the wariegs gffr@&%qn e.g. three levels
%}'&% c%l%ug Iréé)%sléﬁts a ojtotei g%acféoggéﬂﬁﬁag?&%ﬁg 'a%ﬂuﬁl% grade,

Fent e1s's steady change an

ﬂnﬂlc‘a@ng foethe n&fr kegdtiing redvh, gerardentoue pngyentsa cribieal grade
snpot hed val ue.

d | e
igdicaunmihat B a%@%%t%ﬁgwﬁe\é%ﬁg emrtgg%% ﬁgﬁHPFg gut- Ttis
%9&?&![1}?4 & HQe heRGE m%l‘i"crahbxg bf {he qgaﬁ’ty Jriage Qakid dbnﬁcf:ctfbﬂesuch as a

ess connecti on suddenly beconmes critica
lawsemgrd ofigpded, sinte ftheakienitensicofor thenwseetoi mtepnrd\xhd e@hbéy and

qy&%ﬁ 0'3%%{!1@ e&rg#ﬁ()ef gﬁﬁg%yae n ea‘[M) ?1% ak)g of o&er information to

&ﬁ%ﬂhﬁ??ﬂ&ﬁo&r dINFhe AlRRLBE:S B SXEHANGR iAhs iqaaaY garameter of
a wreless connunlcatlon radi o t hereby provi

uhn fwmeimis cemmabisation isén wiprasietesmined denehi e@@tdirqm bgtpw a predetermined

q%}%]i gieen S%iﬁﬁﬂ%?rgéﬁ? %chfg]lé' Illl q%%fﬂygggem er?l ﬂ%y%ag ﬂe given as a
AP aRAM ¢ AdaateRd thoh&xinbatd user ObEhaR ﬁntﬁlh t,lﬁ doafpackr OFstemn,
said |nf0|nat|on and to snooth sald current value in

Biegetively thiealpy sonlddwsonerepess-gamaeding iaforpaionyihal the hearing aid
d t hened val |
TR e RIBRlREhe aRRbBbFe S, 7 STO0 ENCE Vand -

a graphlcal user .interface for presenting said
i nformati on_about_ fhe quality of the w

I
Ta GRABET FERPUIRCRT Qfdby MyFnLon SR ot BROQLBE SRR VElve fprther
STRAALIBRLA. SATRULEEN AR RIOY bt ch\érﬁgé &I so then

shoot g corrponent IS a apte to éxtract a
refbatimgribd p@manag chatgeansind ssdwhed va}m: difis aaadivm%acb implement a

Anot her wa se a si tha prov
e et ABkohan HBb K QS blgf Pt Etier if e, the
dsuaﬂ CEHRE wARBS! donnectldh wagthe bem%@@ﬂt a conput er

ystemis provided, wherein said snmoothing conponent
conprises a snmoothing al gorithm

In a second aspect of the invéntion, there is provided a ‘computel_‘ system for fitting a
hearing aid, said computer systém comprising

- a wircless communication driver adapted to exchange a signal with a wireless
communication radio thereby providing information about the wireless communication

between said wireless communication driver and said wireless communication radio,



In a third aspect a conputer programis provided
cont ai ni ng execut abl e program code whi ch, when
executed on a conputer, executes a nethod according
to a first aspect of the invention. 10 In a fourth
aspect a conputer progran1pr6@uct is provided,
cont ai ni ng execut abl e program code whi ch, when
executed on a conputer, executes a nethod according
to a first aspect of the invention. 15ln a fifth
- a Aapehing obh@bﬁentadaip‘téd/tomﬂaa systeanvdloy bdsed om pegd aformation and to
hearing ai i ng.a. portabl.e qEV|ce connect ed
st aid awaemféfaﬁaeﬁ@ afea to'dtivg asmrackisned ydis-ce
- aﬁfﬂ(‘@ﬁeﬂ%ﬂf SmBordcht &ty Y@drtgle%lﬁatg Qﬂﬁ‘éﬂlbsﬁkh&ﬁvm&\ebyaﬂaermmmg
a conp ystem ccordlng to the second aspect ‘of
whﬂheﬁbmdpnwwmmngzﬁﬂn a sixth aspect of the invention,

'athﬁ%ﬁ% Isﬁngmte ﬂﬁ%?qu)ﬁs gt emat r fi tél glao%f&farugﬁgrooafjtgémreless

corﬁ@&fdnr’tg adlsh of?sﬁid%oﬁﬁﬁﬁe@@ﬁelﬁew ce conprising a first
W rel ess conmmuni cati on means, a Con”put er SySt em

said conmputer systemhaving a fitting software
conmponent, a second 25 wi rel ess conmuni cati on nmeans
adapted to communicate with said first wreless
communi cati on neans thereby obtaining a signa
reflecting the quality of the w reless connection, a
qual ity conmponent adapted to extract a current val ue
based on the signal and snooth said current val ue
t hereby obtaining informati on about the quality of
the wirel ess connection, and a graphi cal user
interface for presenting said information about the
quality of 30 the wireless connection to a user of
said conmputer system 6 In another enbodi nent a
systemis presented, wherein said conputer systemis
- adapted to store a set of prior values extracted on a
nunber of prior signals and wherein the quality
conponent is adapted to snoboth said current val ues by
processi ng said set of prior values and 5said current
val ue.



10

15

20

25

30

In still another enbodi nent a systemis provided,
wherein said conputer system further conprises audio
nmeans adapted to present an audi ble alert based on
said information about the quality of wreless
connection. The audi o nmeans ﬁby e.g. be an out put
transducer in a 10 personal conputer or a | oudspeaker
connected to the conputer system In another
enbaodi rent a systemis provi ded, wherei.n sai d.audio .
In apecapRodipent 3EOPIUER SEFIPR 1%&“88%8&"&‘?“%‘%? opHie Fryponent is
adaBRd3N AR L AQE rSARERe b lraWirhissiBE 1RRITLAH QighQl. ARotREHvay may be
uch as the fitter, to hear if the hearing aid user
to liss asiEminatquovidés infaotation abeu the Reswmeftignad Strahgsblilmdigator (RSST).
said audi o neans are positioned in said hearing aid,
in this way the hearing aid user may be warned 15
In bIRE bhBoBRRNCAShMHST JRNE: 18 GEAIAHINGhtRin ARl @h&thing kBmponent
an_enbodi nent of the invention a systemis provided,
conyhiseeh Ameothingtaégorimt em f urt her conprises a steady
change conponent. 20 O her aspects and advant ages of
t he exanpl e enbodi ments will becone clear fromthe
In d t@irl @¥perga e@hphtbestodRBCTsippdViaal donlkeiming Bxaamblengbgam code which,
wi th the acconpanyi ng draw ngs, which illustrate, by . )
whepesKeghied R ISP BPUhEXBPYIpCE ﬁlﬁ&@d geeordige i B pepset frfrﬁ{e invention.
the drawings. 25 Figure 1 shows a fitting systemfor
a hearing aid; Figure 2 shows a conputer system
In zcfouph b§jeota Eohputagpregfatvgroduct 8 povided cohlausngefdcotable program
di agram_of the quality evaluati on of one

or .nore
code wiHehh Whep Grycaien Mt GUBPHRARGHICA R msI0d Afpprding (o a first aspect of
the 44098243 PCT/ DK2005/ 000801 7 Figure 4 shows a bl ock
I agram conpri sing a snoot hing al gorithmand a

war ni ng algorithm and Figure 5 shows graph of a

series of tinme estinmates and their corresponding. .
In o Rt s Rt @ddelEt prth fotiiGhg « BT Stplsinga porable
devi®@lcohhddtd iR BEd BEariOai i eald RetaBlediRvice Cophias h Mastatifbless

user 101. The hearing aid user 101 may have one or
commpnibaEomi mepnai 2 a destputsT Sy semmeeareazdo the sp¢andaspics of the
104 to a portable device 102 such as a NOAIllink. The

uter system 103 conprises fitting software that

may programthe hearing aids via a high-speed
Wi rel ess

mv

In a sixth aspect of the invention, there is provided a system for fitting a hearing aid,

comprising

- a portable device connected with said hearing aid, said portable device comprising a first
wireless communication means, -

- a computer system, said computer system having a fitting software component, a second
wireless communication means adapted to communicate with said first wireless
communication means thereby obtaining a signal reflecting the quality of the wireless
cennection, a quality component adapted to extract a current value based on the signal and
smooth said current value thereby obtaining information about the quality of the wireless
connection, and a graphical user interface for presenting said information about the quality of

the wireless connection to a user of said computer system.



10

15

20

25

10connection to the portable device 102. The w rel ess
connection may be e.g. a Bluetooth connection. The
conput er system 103 nmay be a personal conputer, a
client in a client server environnent, a hand held
comput er device such as a pocket conputer, or a snart
- phone, or a conbination thereof. Preferably the
conmput er system conprises a G aphical . User
Interface (GUJ) 3. In a preferred enbodi nent of the
invention the quality of the 15conmunication wll be
classified anong a nunber of |evels such as three
Tn dnS¥R} Smb&iRRhi £ §REOpré@uel, Wﬁer\éﬁtrﬁid%lﬂ;%‘t/e@syﬁﬂﬁ i®adapted to
critical level _and thereafter presented in the GU
storEhesetpfairicr yaluey extrastedtdnen m@nﬁmm‘f oeer Benaki 41d Weerein the quality
0 th fitter.

co Rrs)nfsaﬁtg{s ?%é){edttﬂ gnﬁ)ﬁ %ahtgagfea’t Has.lg?s MASIHEE %lld sgt of%)tllio? values and

said@irtcaf vaidmuni cation area. E.g. a - satisfactory
| evel may be presented to the fitter as a green

colour a marnlng | evel -as 20yel I ow and a critica

vel .as r
In s|t1 agPthF’hemEOql?l Ilt %}g%te%gﬁ tﬂr(?q\xu%éc% t}{%oe?til Sl E&B@&t&%}%tem further
con@riseNiidim nie@n%hﬁp&dttdﬂ pref@ftiah agdiblechlers batsed snsaitluafoedation about
If the quality changes |nt£8a war ni ng gvel t he

the gpality pf wyleﬁ%cmﬁt% Tge gudiggneang gy geg fi1 By trangducer in a

per@H ol FRISANGeARF borlificlh BleRBBEERARRARY I alBlcr

eml‘ﬁddﬂ)ﬂbﬁth&ymnnu pﬁrvuﬂ;eﬁs tvbomeid sakdbamdse mehnst dre pqu’abmetdyn a computer -
changes into an uncrltlcalvpa evel in the

systsgly B ot b ot BRRES PG 1l PESEsTER AU 155t spel ' the fiter, o
he ftdie ﬁbatﬁg%ta @3Rismovihg BRYorabad. BParPdicAhiea LABBdRN said audio

ow a qu |nd|cator in the GU continuously so -

| mea:ds ate pdsttwnleﬂ ubsuqb beainiglaed.fimthis wey thethearing sidrusercnay be warned
, n the quali tor by watching the
dueﬁﬂ F‘g‘f ?E’é’t%?ccof‘ﬁtég 9&'?5‘ er't‘naty si nul t aneousl y be

gui ded by e.g. showi ng the col our 30codes as

expl ai ned above. WO 2007/068243PCT/ DK2005/ 000801 8 '
In an;ﬁmhoénnqnt af ﬁ@npmrfélpn @p&p’ﬁtﬁmas potyidadawhergscomputer system further

Blu h EB interface directly with -
“ﬂﬂﬁg ?%9 é% uéﬂlﬁkls i nterface the conputer
* application wi'll be able to scan for other BT

devi ces, establlsh connection to_a BT devi ce, t
Otheraspeess prd advaaipgeol ha FRle STROLMGHLY Ol dlcar from the

I [

ol el R Pl Sh B G TR 0oy Rl R, which
ﬂlut;tfa‘t@lbrjraztraymf eabiaple, theeprimonpléstof thdf invbrgiont r el ess BT

connection. Some of the BT devices provide an

application ShOMAng the quality of the RSSI in a GUI
Tn tHOESwWeAR: €. 9. be done by a bar that illustrates the

SSI, SO that the length - of a coloured bar varies
with the changes in RSSI. The bar varies between

. _being too d. to trong. If the signa
- Figwe 1 Fﬁaéme ?%%fﬂgg el ess connection 10nay

Fighte 2cbwehfcompar lawterﬁwmysﬁsiﬁg betNe®Tve8 Wweak and
good even when the distance
Figure 3 shows a flow diagram of the quality evaluation of one or more signals from a

wireless communication;
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bet ween the BT device and the BT radio is

approxi mately constant, as the signal not only

depends on the distance between the two but also
woeperidgss2én t he other factors such as the nutPGalDK2005/000801
position of- the BT device ahd thoBT radio. Eyen if

the wireless connection is cut off it may be

possible to re-establish it once the BT device and

"the BT radi o have been 15noved into a good

transm ssion di stance. \WWen eval uating the.quality of
t Hégut # ehavssa HTclc dingraptqoBpripipg Aapopthinge] gnriship end p warning

a%h%? go eval uate the anount of data that are
trgnsmtte the bit rate. It is possible that

eviégural tlerwst giqﬂsmfgrmhesmfrtﬁmegetsﬁmbas andidieic @besspbidihg stheothed
RS SL is too weak the bit 20rate may be satisfactory.

| t*S{@AS]. 55 possi bl e that even when the signal

strength bar has decreased to too weak and the bit

rate has becone dissatisfactory the bit rate may
sitsulyhpvies Biing sygem fenfiiting ara Griyohevine aigsfena hwnng aid user 101.

Cagehollerf1 idae1m ﬁﬁ%ﬁé@ RO BPHRY 16Atih OBl Bt g@%amfee{ed e.g. via

‘hen re-established the bit fate nay sl ow
i m@lolealdlei tp @ partalie defiee 1 rsypch anreNOARBigkn Elee edmepudsr gwéﬁm 103

S tCE)I[%.@ %Eﬁ él &solft%}eui%éx m%eg; % tflé) ?%ﬂ%g §1d§ % aqggﬁg]ﬁe%g QVIIE].BSS

ring ai s in posi
bubnieaoBib thaygbrtablesdevive édZ é?fhﬁumrtle(ss\bmnectidiﬂnhy lbe d. gtadBluetooth
is at a saﬁ]i Sf act or Iev nal, stre g i

OGS e RO REOEASIEBE P SO Ao Otk OLiR e oRigh a client

t R@rvEd dulbvBbnrhént 'RindQe1a dosiphiRe Bevdesutivhs @bdckBilcotict &% a smart :
have i nformati on about the RSSI. WO

2@bone ee&qm@mmﬁo%@@@hgmcmyu%%w oRRsisesR Graphical .

. a%ep%&?fac@gﬁh’fh felﬁ@d B¥botfReR or ik iRVRRRJ: MR uality of the.
e | nv

according t nt| on as the one shown iIn
FIann[rEeISICZ‘&l(‘ﬁl witi o cl@ssiled weong ¢ owpbaref leyplstsueh dsiibiee kearpls: a

e r?%tbsg'?’ ?R%'W? Fi‘rg]f { It\n%?tgln g{fgelha% %Icﬂ%]a? 'le%efj‘angl%greﬁ%r P?esén%ed in the GUL. -

ter

€ OB L AR $ Idclvfietomhugtaion Ml be ptbbemi ia tha GUI[ n;g that the fitter-will -
sof tware. conponent 210, the Op eratlvg %stem(ﬁ

a Dp APl AB NSty fiedisatipg Pdpses SpmoNe i & P?l%lymmcauon area. E.g. a

C QRRGRER 1&41%@55193 gfewnteal t@ﬂﬁ, R alse@gﬂe&ﬂcﬁamrvgwa&%{g level as
The el enents can Chsffdh to communi cate nutual
g

i ryelbewend 2 @t&%bh’aﬂg"é hreualiphis in psaisfastopylevekibe T%%ﬁrr may
U Gtk SRl &%&édhghafteeﬁmrﬁqg %QM{% %&5& ds8r 1RORARkRIFR: quatity

conmuni cate qual 1 onponent 240 an
t lehar(g6s mwm@ﬂcvdyh@(ﬁﬂqo miag be tahéed\p gehesghange in colour, a sound

connecti on . drijver. |t Wi e us_ for

oo S Gt PR Pt teoapoia P RS AR et user moves

C Qﬁlﬂ%ﬁhW@ﬁﬁode@@iﬁﬂpm s?iiemhﬁk@\im@d: ifeheoduaior dhabge@ into an uncritical
devi ce 230, wireless onne and fittin . ]
sdeehegen e fitter mpay be i g@%%ﬁl"é‘ HHEONIREiqn ig %F‘H’é‘ reach again.

software conprises t he [ nk - quality conmponent 240.
It may also be an advantage to show a guality indicator in the GUI continuously so that it
will be possible for the fitter to react to changes in the quality indicator by watching the
quality indicator. The fitter may simultaneously be guided_by e.g. showing the colour

codes as explained above.
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15 Fig. 3 is a flow diagram 300 of a nethod of the

gquality evaluation of one or nore signals-originating
fromthe wirel ess connection. The nmethod nay be
woptoeedied in the link quality conmponent 24®CTKE005/000801
signals are, according to ah enbodi ment of the

i nvention, evaluated by a conputer systeme.g. as the

one shown in Fig. 2. 20 As a step 310, one or nore

signals fromthe wireless connection are received by

the link quality conponent. The signals may be used
diTyisally a opmputer applingios thii paaveilpeiopr ppplicatisn Wilkingaface directly
fr e

i B SR AR AP AR 3p Bl i be bl toscan for
S togler BI0elvves, @emablivh cooneetiqutd 4 BY dpacarget @vests draenew BT radio gets

QU ot bog o R B HSE Al o S e i el SR Scengn

mlﬂ&f::!tt&aﬂRS(S!D Phe RSSFeroﬁfdeSSlhﬂj%ﬁh'aﬁoﬂ @oﬁﬁdﬁ@ qulit§ 6POE ireless BT
and nearly conti nuous and renpve or_dimnjsh outl

pSPpRastion. pogeeb thyaBT davces peoviie smpalicplignishgwing the ‘%ahty of the
quaﬁag.m EIEﬁgaﬁﬁs el gaaeedéne 959%&4 tﬁﬁlzilﬂstﬂafés %Iaqtss&%% tBat the length -

I catl on spresente .0. in a
200 408824 PRCTLRK 200Shode8gs IIL@SSI ¢ batr vagich bﬁwefﬁn ltem too

S Ivger]a?,a%ooﬁ 2d {olate on grﬁ Eﬂe%fg%lgﬂbnlgﬁ%ﬁ mg?ﬂts éogi \Fr{:%%he% hrggleés connection

has e nal

- Canpieanut Sff STherbad m:hquﬂ:em@nbgo wbak qmdrgbadb Eeendehen ¢lee distance

e B CreaSh HedSe e B et oGP Aoy i as (gt not only

: r %ﬁéﬁ‘d@ dn &e distande/beBit@n tHeUso ABalicddpbnds Idiahé 8B fEctors such as the

time a signal is received Soccurs at t=t2, and t hus

- Avgpdl p@ﬁltlpn pithe Sfpdevicg apg thy BDradiprEvendh giemilfféess connection is cut- -
- algok i E‘& 3oL IRARRH i thck BR 197 se%:mﬂ{a thd 1 Mo have been'

vg+Critical 4 Avg=Avg+ a
Avgodd mto AgaobirAvgigion digaiceAvg=-Avg+b, Q=0
10Avg+Good <t...Avg+Warni ng Avg=Avg+c, Q=0 Avg- Good
t. <. Avg+&ood no changes in Avg, Q0

AvghdtbevaivakAyigic \Manlitg of the AvgiAy BTeonfgelon it may therefore be an ¢

Avg- Critical kAvg-War ni ng Av
a%vantage to evaluateg the amountgof/é t% that\ét% transn?ftted e.g. the bit rate. It is

possible that even after the signal strength bar indicates that the RSSL is too weak the bit
rate may be satisfactory. It is also possible that even when the signal strength bar has
decreased to too weak and the bit rate has become dissatisfactbry the bit rate may slowly
increase to a satisfactory level. Even in cases where the wireless communication has been

cut off and then re-established the bit rate may slowly increase to a satisfactory level.

Since\ the signal strength may fluctuate between too weak and good even while the

hearing aid user is in the same position but the BT radio is moved around (while the bit
_ rate is at a satisfactory level) the signal strength bar proﬁded with the BT application is

not suitable for the fitter to monitor. Furthermore not all BT devices havé information

about the RSSL
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kAvg-Critical AHvg=Avg-a, Q0 15 In a preferred

enbodi nent the grade |l evels are the foll ow ng:

Critical =30, Warning= 20, Good=2, A=10, B=5, C=1
watewrabdys t he | evel s can be varied and shoul aCli®K2005/000801
det er mi ned- dependi ng on the? ki nd of signal and the
wanted sensitivity of the snoothing. Al so the nunber

of intervals that t is classified into can be

decreased or increased, thus reflecting 20the nunber

of grade levels. By srmothl ng the signal in this way

f | Aotayde om@mmth& ayrd othsr ploblsingmadyshediyl use pbar epndéens according
di m.ni.she a the nmethod that it
catﬁt%eemv g’teogcr}éosed]ﬂ%nﬁ% ygone signal (if e.g.

Avg i s set to e.g. 20 in the beginning) 25 Due to the
snpot hing al gorithm a continuous in se |

i A SRS R CHBPBERBSREY BtetP%Uli’%‘éseilW 6'?3

Or S&imHoRinR e bE@E B vehdn. trhe cHasiENE sl dorr@ﬁﬁ%%%ﬁiu‘ﬁﬂiey of elements
deI% the time too nuch in order to react to a

prehfittiap aqaf@‘@arp soppenest Flathe Cpefivasietam Q@haitya portable
[
2 A5 R0, Dot A qinel 200 RAORJHERRL gt fer 250
t HHte edonemist dae bsiadapadd ﬂoasmermw‘@dnﬁltmlbf ia ogderr ta @@ha@c elaformanon

BTN R T -

menGiHIhE VR GuAite ﬂbﬁbdnﬁ:nﬁﬂ@@né\vlgﬁm ga@vitticicmby Jormpile the wireless

S ST S G TR S RS0 SR i

' r\ﬁé &ﬁﬁi@cﬂoﬂs {dageriit @ th¥hdicddF pdehe ded camd, iteleAVébnnection 250
be i ncreased to the new | evel . Qovi ously a

Si aﬁﬂlfﬁmnmﬁtwafe 218 Bét alpposeibledhaiie figag é@%ar? fompigses the link -
vai- %@Hlpgﬁe gcted and Avg. can be.corrected _ :
actor |ngto e new | evel . I'n the categorisation
aI gorithm 340 it is determ ned whet her :t he val ue of-
15‘1% f?e Su'fjlt,ogfi %gga@ dﬁﬁ\é\@% %Ig ﬂ?erqu%hi%“ tllugtion Oo ne 0} 1¥10re Signals
1Qﬁfﬁ&dhgfﬁeh1 e Reltkd comaationi THe hahpd eap Bé ftﬁblémelaeﬁilthe
green-.col gur, a Result=Warnjng as a.y

110
o TRl CAPROBETREA ThE SiEnels preapocaElng tpdg eGP Hient giike invention,
n%ﬁt@@foy%‘ébﬁﬁﬁﬁr gsa @%}és@%(lﬁﬁ@h&gn giFEhe want ed

quality levels in the egorisation algorithm It is
an advantage to keep the nunber. of |evels |ow such

aSAs a ?L e[? 3 tgn% é]reﬁ%}r%#glialg ?rok‘tﬁ'ﬂg woiteldRk ﬁ IInQEtloth?e l.febéﬂv&f by the link

mat | on about

tf:lll'i]l??%aid according to

_ *c cxmamyl oompomm ’Ilﬂeesighsls marydpe viserd ﬂleaz:éy orrmye daenorgpatfame@rs may be

_yexagﬁgcﬁﬁustd& Cs@ﬁéai% regy Qinig Ocililllg %ﬁ-ﬁllé’ S@{%@”{%ﬁ & era as illustrated

béinatch 80€.In @ st¥pl 330 Yhedne dr ﬁ:@iﬁ(@.mhty parameters are smoothed in order to
reduce fluctuations in the quality parameters. The smoothing provides a modification of a
- set of signals to make it smooth and nearly continuous and remove or diminish outlying

points. Tnt step 340 the one or more quality parameters are evaluated, and finally in step
350 a quality indication is presented, e.g. in a GUL

Figure 4 shows a block diagram 400 compzising a smoothing algorithm 330 and a
classification algorithm 340. The smoothing algorithm 330 is initiated with t, which is the
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message. Al so variations in the sound output may be
associated with the quality of the wireless
comuni cat.ion, e.g. such that a tone increases in

- Woeeuee2ys as the Avg increases when the qual PCGI/DKSMHAG00801

the warning level or the cri®tical level. 20 Figure 5
shows a series of transm ssion tinmes t cal cul ated on

bases of a series of signals that have been collected

over a period of time. For each transm ssion tine a

snmoot hed tine estimate i s determned by use of the

al typosforma a3y taanwdenal Hue the MisnSRcsiehibwe lientheitigieribhas taken for the
e ) .
BB Ao B, B 85 b EREvARY 88 il dovice and
c theremeturtddrimcle 8t theavepgersyetsmhave=(alon® std Besmit="". Thus the first

removed. Furthernpre the onithm.provides . for a . .
IR i aor St rud RERAVE TN IR P RRY p fgnat s eceived
e Sdctife be=8n RRd@hEs ABY=6 a8 thngarbd eits AN Athe & thobibiM algorithm 330
estimate by the categorls?tl on al _gorlthm 340 a _

qURIEERPRET forthrong shAWR R & IlPWIRSvi ded. In the figure

the three quality grade intervals used in the
categorisation algorithm 340 are indicated by the

arbees-(Btiod<t Soagrhver afF®&litical. WO

2007/ 068243PCT/ D1(,2005/ 00p801, 1 her ways of

srf_%‘@'t qyﬁlngﬁgﬁvlggﬁgﬁf ST> Vgt"l%‘ég%@g?“@e carried out by
USA M GRod RO VY. Wardingos WvRmBasegd=on a series of

adj acent transm ssion tines. E. g. a rectangul ar. or
uneg-Gheoded tAVEHGugday epabmesnivotve, &=0a tri angul ar

snpoth ma e, us t hat .repl-aces.each point in the
sr%‘fgéﬁaﬁlgﬁ?ﬁ‘ég“ Rge” of Tf)‘lvg"ﬁvﬁz'_é@ent si gnal s,
Whey, 4 '5ﬂn'$%__5ﬂ,i-g\tgeg@_ foig@ddoed the snooth
W dt%c%é%gt%%w DDVHI"MPP g+4éi:. .SPOSNO. 419

BK200500i0is¢l= Ave=Avg-a, Q=0

| Ina préfeﬁéd embodiment the grade levels are the follo;\niing: CIitil.::al =30, Warning= 20, .
. Goodzz, A=10, B=3, C=1. Natiﬁallf the levels can be varied and should bé deteﬁbined
dependiné on the kind of signal and the wanted sensitivity of the smoothing. Also the

number of intervals that t is classiﬁed into can be decreased or increased, thus reflecting

the number of grade levels.

By snioothing the signal in this way fluctuations in a group of signals will be removed or
diminished. It is an advantage of the method that it can be effectuated based on only one

signal (if e.g. Avg is set to e.g. 20 in the beginning).

Due to the smoothing algorithm a continuous increase in the signal will be dampened

delaying the response. In order to overcome that the damoping will excessively delay the
time too much in order to react to a permanent éhangc in the signal, a permanent change
algorithm may be introduced. The embodiment shown in Figure 4 includes a permanent

change algorithm 350 that once the signal has entered into a critical area four times in a
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13 CLAIM5S 1. A nmethod of evaluating a wrel ess
connection when fitting a hearing aid, conprising the
steps of - establishing a wireless connection between

V0 conmpeszer system and a portabl e device, - cEanasEgooso1
the portable device with tHé hearing aid, sending a
signal via the wireless connection fromthe conputer
systemto the portable device, receiving the signa

in the conputer systemvia the wireless connection

- fromthe portabl e device, thereby obtaining

| mewrerate Bt thbeignakihénciared|avssthe grRisuh oplue {ip this case
%%Jg%gug -éészm{ USRI il LI GRIRMN LG YHEMnding to the

t hr dugh®retrieving a Current value representati 0

t tienegpuakalty Bof ddifethvd, n péremsent dmmense tethe sigpal-will be detected and the

snpot hi.ng.the current val ue_t hereby obtainin .

< e arrscd boE ot e QbuRaTY F 5 B e e gD permanent
OlledrBRe SMBOVRRE ciifbs!@steciilidind AVeRSEbE chgedidl RESEINE AN the new
based on said quality paraneter to a user of said

cditlit er 15 system 2. The nethod according to claim

1, wherein the step of evaluating further conprises a

step of transformng information fromthe signal into

a Ty the gete gdrésatioredligonths 104t is detpgpined wheiher the value of Agg results in a
T t C i . |.al [, L. I

c o Tlagh P R i Bl Hlrteen MBS0 1T o Bt
WernebdisgniCoRpauit=Cabd a1i] be gresehitvd onet GidHasc greerdéahgr 20

R TR oG EoPr N 2 e iy 2 & fod Blout Thmumber of

colours may vary depending on the wanted quality levels in the categorisation algorithm.

It is an advantage to keep the number of levels low such as 3-5 since it should be kept
simple for the fitter to interpret the infosmation about the wireless communication: The
change in level may be notiﬁed by an acoustic alert, e.g. a sound signifying Result =
Waming or Result = Critical. The sound may e-g be atone, a melody or a spoken.

| :rr’le:\ssag'ia.- _A_Jso_- variations in the sc;ﬁnd 6utput inay be'associa}ted with the quality of thé
wiféiess c.o‘mmunication, e.g. such that a tone increases in fréquéncy as the Avg increases

when the quality is at the warning level or the critical level.

Figure 5 shows a series of transmission‘times t calculated on bases of a series of signals
that have been collected over a period of time. For each transmission time a smoocthed
time estimate is determined by use of the algorifhm 330 and algorithm 340 shown in

~ Figure 4 explained above). As it appears in the series of smoothed time estimates -fhe

. outlying points in the current time estimate series have almost been removed.
Furthermore the algorithm provides for a time lag when large variations in the corrent
time estimate appears. By e{raluating the smoothed time estimate by the categoiisation
aigorithm 340 a quality of the signal can be provided. In the figure the three quality grade
intervals used in the categorisation algorithm 340 are indicated by the areas Good,

‘Warning and Critical.



5. The met hod according to any of the preceding

clains, wherein said step of snoothing the value is

based on processing a set of prior values and the
wonrpEntszyml ue. 25 6. The met hod accordi ng to rampDEEDOS/000801

t he preceding clains, wherei2n said receiving step

further conprises storing the current value in a

menory. )c--2-ted at the EPO on Cct 15, 2007

10: 39: 20. Pa AMENDED SHEET 46Mb- 07,4 aiatea tpt

F., 42430 as,appri WDEXH MPP 4 C "ca NO 419 - 14 - 7.
THethemsw dys @f smoeethitigribe transpwspiopftimeran he eamigd ngt byl usings, smoothing

' e i nfaorpation.i L ed. a col '
G Tl b o R g RN R R R R0 €
t hewedhted stilflingheeguakiboth pas amewsr smooth may be used, that replaces
each point in the signal with the average of m adjacent signals, where m is a positive

integer called the smooth width, e.g. m=3.
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Fcl ai s, wherein the qualul t

8. The method according to any of the preceding

of the 5 wirel ess

giiPcat | PP HOPES B EERMBY  hree | evel s. MO419 5 f’@g““@“@%@*@f@g@..;
thod according t Yy -6t“the precedi ng cl ai ng, =%
wherein an alert is given if the quality paraneter of
the wirel ess communi cati on drops bel ow a

predeternined | evel. 10. The ldet hod according to
claim9, wherein the alert is a sound alert. 11.
The nethod according to any of the preceding clains,

M@I{.zﬁfhﬁfssai d step of 10 snoothing the current val ue
further conprises checking if the current value is

subj g‘,@@ﬂ?ﬁ tﬁ@@g “i%
Lie‘ﬂs‘g{g{"thrr%a’lne a%e I'n e srmoE1 %nva A leﬁg)mpnsmg

cdhtpst@;srofsyst em for fitting a hearing aid, said

dr i verﬁﬁ%at% exc a%ﬁ]ggetge% %\%‘%ﬁ%‘ﬁ&ﬂ& $ 'g%@rtgéb‘ic device,

C omnanecitizg fho portatde de‘udwavﬂbghenneamgjnd;g i nformati on
abo t the Lel ess_co ni.cation 15 bet ween saj d
£ B 1o RS B o 8o om0 BBt St to the portable
cdnwmnl cat| on radl 0, - a snoothing conponent adapted
to extract a cyrrent val ue based qn sai.d i nformatj
b Pty g Sl i o Pt PR 9 07 BrGT COBRTEo bamhe
s popiiededcs tetiby obtatnitd oreafibn ﬁboucﬂﬁpﬁﬁ,@m cEHiRericg

togﬁ(al uate 1?3.?' d sm)o:#;ened val ue t gg determ nin
value

lmpwmﬁevémmmmﬂmwmeﬁhmaﬁﬁmmﬁ,n about the

quallt the onnection to of said
%’FE ﬂs’**I"ﬁ'él" eOHpRES, S“%‘S?Q’(eé cor di ng
to ﬂvmuigﬂ@xah&yw&haasmeame&ﬁbmm@@ﬁ@t i's

adated_to extrac avaluereflectln a transmn ssion

tr § iRy fpsed on said qualify pRTEelE it sy okgAd eqmputer
agmedgli ng to claim12, wherein the signal provides 25

i nformati on about the Return Signal Strength

| pditRab@hod R‘S&iﬁng to clem ﬂhﬁeﬁﬁﬂfﬁél itep otselalRA@Re@ECioitbrises a

to any of .the clains, 12:-14 erein said m)othln
OB for] .JP@ ﬁl@ﬂgaﬂw Bestefeat

tﬂﬁ:lmaﬁﬂm&}:t 15, 2007 10: 39: 20. Pa AVENDED SHEET
45/ 419ANN W DEX/ H MPP +47-14. 78- 15r NO. 419

3. The method according to claim 1, wherein the signal comprises statistical
information about the wireless communication,

4. The method according to any of the preceding claims, wherein the signal is a Return
Signal Strength Indicator (RSSI).

5. The method according to any of the preceding claims, wherein said step of
smoothing the value is based on processing a set of prior values and the curtent value.

6. The method according to any of the preceﬂing claims, wherein satd receiving step
further comprises storing the current value in 2 memory.

AMENDED SHEET -




15 16. A conputer program containi ng executable

Dr ogr am code whi ch, when execut ed on a conputer,

aEnR & a nHIRSAIER SPGBy one of the c 8P 2 5
= 17. A conputer pregramproduct, containing

execut abl e program code whi ch, when execut ed on a

conputer, executes a nethod accordi ng to any of the

claims 1-11. 5 18. A systemfod4fitting a hearing

aid, conprising - a portable device connected with

said hearing aid, said portable device conprising a

f i ﬂsﬁmethbémnhmgnmlngaﬂf tepreceding claddfis] whefei thedfoRhation is

cor .of .the clains 12-1 19, A
oy SRR Y G o % AR yoTofiefied et g calgut rofodts the
powﬂlabbﬁthdqualnﬁpma&ﬁt ed with said hearing aid, said
portabl e device conprising a first wireless

I syste sai .
conpu é’rg&éé/@ emm%mngygf&gg% %8%%9&%“ & ARty of the
5 a woehsrommeiietion txchudisified atriong tireslaseladapt ed to
- communicate with said first wrel ess conmuni cati on

.qual l tﬁ%&@mﬁ%etpéﬂg %gt’onnec ] on “&’ﬂ%gragtealm“g“’mlﬂhe

aysdineperaretenfde wirclesstqosmundcation dmps belawugpritesethingd level.
the signal and snooth said current val ue thereby

- obi @Rl Bodf %) t ﬁm{;' ,,ﬁ;{]ﬁ
V\nrel ess connectlo d gwgr"g%ﬂ I ca user I el?’ace

Q \;I)élese i.ng sai d |nforrrat| on about the quality of
d agosprhiag t¢ ey afdhenrgesdingsiaims) whasdrpuid step of

10 Sym::g?@w ot MRl SRR COMEHIRS clh ik 2 é&ren‘f"@ﬁﬁg *ﬂaubject to

said conputer systemis ada ed to store 20 a
p r% Hpady SPAnes a@é(%frsaélt&‘éld‘e%whag theneapanent Mmmsthegmm@hed value.
V\herel n the q?ﬂrllty conponent i s adapted to -
fifting he2sps pidetaid copRyer syviem spmprising
pr Iaoa&uez@dstés&n&aiéaﬁ@t &%%@%%%ﬁﬁeam@@ﬁﬁ wireless .
S er

system according to any of 'the cl ai ern -
s SPEREFERation radia thenhy mmminmm@@uma iw'e}memmmncauon

15 AcRRkRf s4if wifeRS € B mmlnieattinleRreP bl dhid foh radio,
i nformat i on about the quality of wre ss connect| on. ’
22 2 SToSthElE-qoBtAORETE GfEntertoresitagt 4 rent, valig dpasi en saidduformation

24elil & IRAAPsAd SurRe VAkOREH Ao B M RineRYPHi8,
- a link quality component adapted to evaluate said smoothened value thereby
- determining whether to trip a warning, and .
20 - a graphical user interface for presenting said information about the quality of the
wireless cormection to a user of said computer system
13. The computer system according to claim 12, wherein said smoothing odmponenj: is
adapted to extract a value reflecting a transmission time of said signal.

14, The computer system according to claim 12, wherein the signal provides
25 information about the Retumn Signal Strength Indicator (RSSI).

~15. The computer system according to any of the claims 12-14, wherein said smoothmg
component comprises a smoothing algorithm,

m‘z;:ed at the EPO on Oct 15, 2007 10:39:20. Pa AN‘IEI.\IbED_SHEET‘
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16. A computer program containing executable program-codc which, when executed on
& computer, executes a method according to any one of the claims 1-11.

17. A computer program product, containing executable program code which, when
executed on a computer, executes a method according to any of the claims 1-11,

5  18. A system for fitting a hearing aid, comprising
-8 portablg device connected with said hearing aid, said portable device comprising a
first wireless communication means, and

- 4 computer system according to any of the claims 12-15,

19. A system for fitting a hearing aid, comprising
10 - aportable device connected with said hearing aid, seid portable device comprising a
first wireless communication means,
- & coprputer system, said computer system having a fitting software component, a
second wireless communication means adapted to commurticate with said first wireless
communication means thei‘eby obtaining a signal reflecting the quality of the wireless
15 connection, a quality component adapted to extract a current value based on the signal
and smooth said current value thereby obtaining information about the quality of the
~wireless connection, and a graphical user interface for presenting said information
about the quality of the wireless comnection to a nser of said computer system.

20. The system according to claim 19, wherein said computer system is adapted to store

20 a set of prior values extracted on a number of prior signals and wherein the guality
component is adapted to smooth said ctorent values by processing said set of prior
values and said cuxrent value. '

21. The system according to any of the claims 19-20, wherein said compuier system
further comprises audio means adapted to present an audible alert based on said
25  information about the quality of wireless connection.

22. The system according to claim 21, wherein said audio means are positioned in a
computer system.
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23, The system according to claim 21, wherein said audio means are positioned in said
hearing aid.

24. The system according to any of the claims 19-23, wherein computer system forther
comprises a steady change component.
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