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METHCD AND SYSTEM FOR SURVEI LLANCE OF A W RELESS
CONNECTI ON I N A HEARI NG AI D FI TTI NG SYSTEM The present

wo naents2an rel ates to hearing aids and to the PCT/DKRES/000801

of hearing aids. The invention, nore specifically,
relates to fitting of hearing aids using wreless
comruni cati on systens. The invention, still nore
specifically, relates to nethods for fitting hearing
ai ds using wirel ess comunication. Wen fitting a
Mrarfion AND $ PSEERNEROR SURVEIUSENCE OF (A WIBESESSaONNECTION
be used. It is an industry standard to use a system
%WR@QA&HEW§¥\$@,I e.g. a so-called
NCAEQ nk, being connected to a conputer systemthrough
a wrel ess connection such as Bluetooth (BT), Radio
TheprEsERabvedioh edleen loanghidsmne tdihedithod of lenasbf edls. The
devi ces has a short range Ef_t pically up to 10 rretlers
Hegathen. mePre SPackHically pelaigedo i ?eﬂ@?%ﬁ&é#ﬁ Jping wireless
CRA el RGN sy TR HARRUGH, o InClE Sy Ao RS rithods for
Tiktirg: hearipg bids osing wizelgss obmemnidagnnf i tting a hearing
aid for a child. In sone cases this neans that the
fitting systemhas to be restarted, which is very tine

: Q%gggi SarfHy t rd i
al @el?gta c]g;gbe abldcltea ?g rn)veaq!@lrrg%aéér aqur1 gré% %Stéggﬁliagqfﬁjisiw tis an
talietry shedart heugsor tyatshecatepisieg & poriblefedes, egat Recalled

vi.ng t he r{abl e deyice connected C .
NERBEY e P e @ Y i SRR BELRR it s B Erion such as
Bl SRMBNB Y R ddipdorhhienit htieh betweak® drafoeBudtbsthiengbled devices
systemto respond to a broken connection is much

hiagynehort trage fthipicallyne tor 10mates depreding op disiyneangthg environmental -

robl.emi [ ' '

RHBR T B s 0B ol P Shbbpfs rene. e
WoiRlcaES iscoup BEFCThig s patituakepobBinneRer firingartpatiag aid for a child. In
systemis waiting for a tinme out, this may be . | )

APRE 1geses Hris meansiBat the ftng tystem hasdabe Festaaten ahichyif very time

h é'urﬁgngone frozen and the conputer system

consequently in need of

Though it is an advantage for the hearing aid user to be able to move more freely, as in
this case, when the portable device is wireless, rather than having the portable device
connected by a cable thereby tethering the portable device, it is a disadvantage that the
time it takes for the fitting system to respond to 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 fitter 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
a restart. A restart is very time consuming and may cause loss of information. In addition
sometimes the wireless connection 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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a restart. Arestart is very tinme consum ng and may
cause loss of information. In addition sonetines the

woweoeloesss connecti on may al so have recovered sBCT/D&R005/000801

there is no need to restart2the conputer system but

since there is no indication that the system has

recovered the fitter may be tenpted to turn off the
conmputer. A way to address the problem of nonitoring

the connection is to use a tine out on the signal. The

A WS 16 UbdRBYhE pehblde oS Bionitoriidihe cangetiof 50 weadimksqut on the
whi ch may however still |ead to sitgatiogsﬁg@%ae tﬂg il
signal SFherfipe oI ARy ¢ Bdte Thid therangg ot PP ssomds ity BRY fgyever st
attenpt to restant ' | cingahd ttempt
Bt BBl e BT T Bt 5 OB nh o prleEah sPlay atemp
toirbdtar® tHe)coaiueay sitdeche trttcagive setie GUhthai the powtable dagice is out of
expired. It is an object of. the invention to provide a

1g0Ee Wit anldl aRPSAE CRERIDE RERSCRY; tipe B]ﬁ%%iﬂj“aP ﬁéplfe?d?t er of the
hearing aid to guide the hearing aid user to stay

W thin communi cation range. It is a further object of i

Tt neari sbjedttof dre inverpionwd geovidefd systenyansl/s methodribatavidenpllg the fitter
t hat cap be used.in dai | v ,day .envi r opmen .

b heer ato S he e g BB A TR CoppRldfchy B ranee.

ot her objects are fulfilled by the present invention.
According to a first aspect of the invention, a nethod

bis efatheadbiag of th msewinn te orees # HHingRyper and gygethod that can be
hear.in i d is presen S| e

cedin e Pl RREh i St PReRar EREADE Mhchife e
froma conputer systemto-a portabl e device, receiving"

the signal in the conmputer systemvia the wreless

Thesnand o8er Phisats errelufdiaddiy tBe essrtdnverHaPeby obt ai ni ng

i nformati on about the w rel ess -connection, evaluating

the information in the conputer systemthrough .
RetdridRita fastcidpece of theahwativepr metot af Evauaingtaeireless connection’

Lo ST 551, B SR8 M1Gyin

SRR 1 e s BOBL 1 B s oy pmel e rechong
it sessibihe compoeniystm viaghgwatklesy cameetion fremdbeportable device,
gl}%ger@ﬁtqgg@%#o%ﬁ%ﬂé{ %ﬁg} fhe r\]Nel%rlésrs] %or?rileccltiog\,'h eiv%f?;a&'% 2 Yifformation
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, and providing a quality parameter based on the smoothed value.

With the method according to the invention it is possible to monitor the quality of a
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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bet ween a portabl e device, such as a NOAH i nk, and a
conputer systemw thout being distracted of

wo basces2s ons in the signal, due to the snoot hP@mD&ER00&/000801

val ue extracted fromthe signal.ln an enbodi ment of
the invention the step of evaluating may further
conprise a step of transformng information fromthe
signal into a value that reflects the transm ssion
time is inplemented. The transmi ssion tine reflects

g drhpRiitnknt GBS inlventionans Biep of B¥ Duarhicl 0y further ¢dvaprise a step of
portabl e device to the conputer system Wen

trasfiemiisg infproeation fragm Secednabinte fyalpsg thas r?féqCFSéis? fangpgjssion time is
dlfflC%!aIeS intransmtting the signal, a |long

URRISPRRGY r ansmi ssion time reflects that the wirel ess
connection has difficulties in transmtting the

signal. In another enbodi nent the signal
Thatrmestmissipn HAEGPHRAS B THKOLISEH AR By datormation ffom the portable

? tﬁ@%%la@gﬁjé:ﬁ S Whé?%e kfAnsth@8i8h tinle' i€ 88bBthed the value reflects
ndr cat i's an advantage to use

Sﬁ}aﬂﬂfiﬁctulﬁ? initrahemitahg te signak e leeg sm@otmtktramnnmrsmgﬁ giflects that
may al rea have be ken into accoynt .

HhpeHife oPRRsLenias 909? RO RERBACTS G sidnar sdpd B poodiment

Eﬂe%%ﬂé@E&ﬁ Aand s%aﬁ@trl&lfl Mf@m’ih@i%ﬁ%bb@t tﬁ@wﬁﬂé[és@@cﬁmﬁlﬁﬁl@htﬁlﬁdsuch as a
eeva uating the qualit the wirel ess

- Retume SigrrahStrmgﬂehehcam(BSSBL {tabaead\e@tﬂgﬁ torase gatistical information

31%2% g}g/r?% b }Ih € c?g??‘i"dn%‘%‘? Al ea&ygﬁa{le %éenftg?%} 1n{o%cﬁﬁ1{t tﬁ(guegﬂttoday even

QRNBLKLAN infaiEtation 1ikd ﬂlekRSSIrsﬁIlfﬂlﬁtlﬁitdsfaﬁd RESEfost neteﬂeto be further
same tine.” I n anot her enbodi ment of the inventijon

meohthed |bsfqrm‘+'8é1rfpémg dle qughiet @f the dfedess cRRnesHos Ao gore reliable
t he vaI ba I

5?1sbllttrﬂaey eu?,c ey gggltaqgnf{ ?&chﬁgﬁgaé &gﬁkvggcgff?%hﬁgaéﬂ%nﬁgﬁldlcatmg
RREquAHLHEF tﬂ@&&fble@ﬁl comrctorgBadh &ithe bitirate iasd tHedtS $igt the same time.
necessary to store any prior information or values in

the conput er system But also a set of prior val ues

‘ @ 5’[H$1’ &Ht?d’d?ﬂ{antvoq l 1n0§¥10kﬁed Hefdd ?s'r'ﬁg(gﬁaﬁéﬂt&ﬂ wid€ein said step of

a noving ave In an
%ﬁ%@dﬂﬁr@ﬂie V@.Tuetlhbasled‘l)ﬁ processitghe seted erivi V@L@tmd theieurrent value. It
conprises storing_ the cyrrent value in Menpry
is an advantage to use only one value based on one 81gnal since 1t'isthen not necessary to
store any prior information or ¢ values in the computer system. But also a set of prior
values and the current value may be used smoothening the current value, e.g. by a moving
average. In an embodiment of the invention the receiving step further comprises storing

the current value in a memory.

In yet another embodiment of the invention said step of providing a quality parameter
further comprises presenting information based on said quality parameter to a user. It is
an advantage to provide information about the quality of the wireless information to a
user e.g. a fitter of the hearing aid, since it is then possible for the user to guide the
hearing aid user in whether the hearing aid user is about to get out of the range covered
by the wireless connection. A way to do this could be by presenting the information as a

colour on a Graphical User Interface, wherein the colour reflects the value of the quality
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In yet another enbodi ment of the invention said step
of providing a quality paranmeter further conprises

w@e@sees2ug | nformati on based on said quality Per/aRews000801

to a user. It is an advantage to provide information

about the quality of the wireless information to a

user e.g. a fitter of the hearing aid, since it is

then possible for the user to guide the hearing aid

user in mhether the hearing aid user is about to get
phitantter! Tige Guailige ?w%r ol chysifittanbigethesslecan Mecinidieatingdthe
way to do t |s coul d be by resentlnq the i nformation
ayality o6 ler@ﬁssaco@%l?ﬁé%? cRloBF itingasHy secd Wiethe Haljty ghanges.

ﬁorH%X/g %algee&gr% ﬁ'}}tj)cha%{@hg ?’rlle]?c{oé c]ﬂ% 1%! %érf E%E Fl@%e %ﬁang-ég from a
Igmﬂalnccalduﬁ gzhteﬂ ﬂlecmmlht}t of thé Mﬂahsmmm B@oné od & cad qoitoua when the

col our i s_easi| een it .
THAY ﬁ%‘;ﬂté? al Prefaraf éhé‘e’f?yw%%%) gﬂ@elﬁ?ﬁ/ 18YFH ?gﬁwgp Fyeh
e e
(wﬂeceuat gmhe nolbheregl:fabmt‘s y goed grade, aydllovwPrepfesertb b yariag grade,
n e | f | h..
Shlcaseieh pecisgr Bt e fagghqdive] op it REFGeF Aoy srede
GG cMnGhRTBe @&ﬁ‘l@@@dd QRboR t8 drdﬂlfu@ r hieysRlyhavbRipPedout. It is

green coI our ﬁr esents a glr ade, a yellow
mequm@bbrtt) :ha‘ae nelent indicgren thr: AaslEsof thy W@elﬁwecoagfecﬂwflosuch asa

G5 s 280, A o AR BRI oLy and

Qbide disahé@adie hag of tigpmeids eytem) who Baspa[ R)ﬁ ef alhblanfcﬁmatlon to
have a clear indication of the quality of the wrel ess

sbeske dtmantheriiens also be AV RIS BYe Yt Valfié &, the Ry pirameter of
Ty S P AT 810 e
mﬁ@hﬂya&m dndtthef entdrb @ito arfidcatgpiblony 1¢vel.checltert htay @egy be given as a

erefore al so be an advantage to give . an alert if th
Gawnd alort seg gragthrtodhe hepgingapdyses Qr Spitied rounhegimipytey gystem,

. aalt@féﬁg%lﬁft Ag@ﬁl CJ)\FM%Ie'a affsgagecg Q%?O\hﬁllng%ﬁnnatmn that the hearing aid .

predet er quality value and thus énters into a
arsért is advimgialappyatidug b crifited zaheett. may e. g. be given as
a sound alert e.g. directly to the hearing aid user or
emtted fromthe conputer system alternatively the

h%ﬁ&hepahﬁo&ﬁeﬁt JTRES A98ntforGai A& biirihthiRk Q4idB/kaive Further
at the hearing aid

comprises checking if the current value is subject to a steady change and if so then
reflecting the permanent change in the smoothed value. It is an advantage to implement a
permanent change check since in this way it will be possible to react earlier if e.g. the

quality of the wireless connection suddenly becomes critical.

In a second aspect of the invention, a computer system for fitting a hearing aid is
provided, said computer system comprising, a wireless 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, a smoothing component adapted to extract a current value

based on said information and to smooth said current value in order to derive a
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user is noving is approaching a critical zone etc. In
anot her enbodi nent of the invention said step of

wa@pwaobs2ng) sai d val ue further conprises checki Pgr/DkK2a08000801

current value is subject to a steady change and if so

then reflecting the permanent change in the snoothed

value. It is an advantage to inplenent a pernanent

change check since in this way it will be possible to
react earlier if e.g. the quality of the wreless
caerhednalseldadanl inkhpabtyesngontntedhpted o avaetosdd smoothened
asaﬁgct of the invention, a conputer systemfor fitting
Fahedheraly aetermiging wRtREE &IP 8 3 B&nput er syst em

conprising, a wireless conmunication driver adapted to
exchange a signal with a wireless conmmunication radio

t Ieanedaybqatimentdi cognputdraly sterni ie proaviodeds whireindaidsressthing component is
communi cati on between said wireless co ni.cat i

AR touFIraG Hali Fod|o60RE & BARIRIFUCH 1BW 4 Se0ghengl- Another way may
HROL D6 AATRAPENid&daR:Beti b Pkt mqtetamos,igﬁaﬁ@rengdhqﬁdmawr

based on Said information and to snmooth sai d current
VRSEB.in order to derive asnoot hened value, and a |ink
qual ity conponent adapted to eval uate sai d snoot hened
val ue thereby determ ning whether trip a warning. In

3R aREIRS B mBntCOLIMhREr sT¥EIEEIcVidUdOWheREth sl §hedthing
sai d snoot hi ng conponent is adapted to extract a val ue

rcefripeentisgmarisessnsneking alaorithmof sai d si gnal . Anot her
way may be to use a signal that provides information
about the Return Signal Strength Indicator (RSSI). In

dnatthied agebodtdremitetproapLt @ivea yshinihg expcatabibgatogram code which,
wher ei n sai d snoot hi ng conponent conprises a_snoot hi ng
avhsareseied Pma SORRPICH Cxe(Kest 2 BelhafBerBding fo g fiashasrect of the
ghV&RofONt @i 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. In a fourth aspect a

o ; . .

an ggfa‘tggl?) pg)regtga{ gorrnn thrd;%g éra}nsprgcrlueg[ ?snlgrgge’nte%? rc](t)rﬁ;lairr]ﬁn%gexecutable
program code.which, when executed on a computer, executes a method according to a

first aspect of the invention.

A system for fitting a hearing aid is provided in a fifth aspect of the invention, comprising
a portable device connected with said hearing aid, said portable device comprising a first

wireless communication mean, and a computer system.

In a sixth aspect of the invention, a system for fitting a hearing aid is presented, the
comprises a portable device connected with said hearing aid, said portable device
comprising a first wireless communication means, a computer system comprising 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 connection, a quality component adapted to extract a current value

based on the signal and smooth said current value thereby obtaining information about
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program code whi ch, when executed on a conputer
executes a nethod according to a first aspect of the

WO pwess2an. A systemfor fitting a hearing ai dPCEDK2005/000801

provided in a fifth aspect ©f the invention,

conprising a portable device connected with said

hearing aid, said portable device conprising a first

wi rel ess communi cati on nmean, and a conputer system In

a sixth aspect of the invention, a systemfor fitting
ghdRalityer e difeSesptemrotiad The bpsternmpyi Sehencqmypriselal geaphical user
devi ce connected wth said hearing aid, sajd portable .
dtgifece foppispendinggayl ipforwetioh 3ROUEEE qighiv efithapiisess connection.
means, a conputer systemconprising a fitting software
conmponent, a second w rel ess communi cati on neans

dal apdthel dnobocimmntra syatee iiptdserged,dvifdreis tsaidi coeipess system is adapted to

conmuni cati on nmeans 't hereby obtainjng a.signal . .
PEOre B8t é’ﬂPhéalb}%Pa?’ﬁtWtGGPntaH’élr‘?tzﬁef of Bl g Whereig the quality
‘&Hﬁ%bﬁéﬁt COIMBRAND sAVBMRLARA dulrefXY Al @Gy o kBB kaMAbUS prior values
based on the signal and snooth said current val ue
tahés@byuobttaiahieng i nf ormati on aboutthe quality of the

wi rel ess connection. The system may further conprise a
graphi cal user interface for presenting said

iTRE@N BRSth@ bntihetthes yateal ik hyovided!, MBeid &li@86mputer system further
connection. I n another enbodi nent a S%;;F em i

S
pepamseddiomesnsiadapial &0 presal e pudileraler based @asaiddnfogmation

i I
S B B B, L O At

aghaphreer inG seiawkhhc &apulecitrarlondspyader esnreytefno desmpyter system. In
said set of prior values and said current value. In

snpihpr gRbrHBEnchbitsHRro Y ded, sthergin said pEdiofeens fffgrasitioned in a
' r fur L. iqQ.
S SO S L RS 0l AR P BUPARIERRS i, such
ithd fitemtd lomar Ehbeihedring afdiader isymofingionedfassche dmaeeltdroative
The audi o neang-na egg. be. an out%¥E transducer. in 3 :
iormézns 219 RAsHigeed Retaid Bearimieiald; 1p Jig pay the hearing

GOIRL ﬁ%ysbma‘r?g%d iR AN hA AN BIDBAIVEBRLorBing NS HRIAIES.

provi ded, n sai d audio neans are poSitioned in a
conmputer system This nmay be an advantage since it

i 11l be possib for user, such as .
Viﬂn an em%oﬁlment 0 t%e invention a syster 18 provided, wherein computer system further

comprises a steady change component.

Other aspects and advantages of the present invention will become clear from the
following detailed description taken in conjunction with the accompanying drawings,

which illustrate, by way of example, the principles of the invention.
In the drawings:

Figure 1 shows a fitting system for a hearing aid;
Figure 2 shows a computer system comprising fitting software;
Figure 3 shows a flow diagram of the quality evaluation of one or more signals from a

wireless communication;
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the fitter, to hear if the hearing aid user is noving
out of reach. In an alternative enbodi mrent said audi o

wore@n®cane positioned in. said. hearing aid, inPChDK2008%00801

the hearing aid user may be’ warned directly and can
thus nove according to the alert. In an enbodi nent of
the invention a systemis provided, wherein conputer
system further conprises a steady change conponent.

O her aspects and advantages of the present invention
Widure DREONBa Bl RRIdidgr afcbingrifial b ewiodthikehigbliteh and a warning
description taken in conjunction wth the acconpanyi ng
alegtiftmgisandwhi ch il lustrate, by way of exanple, the

A | I 3 . N
ZHLREShRy Plogh O PR AR cofihal 2ol HRM ORsp Y indothed
showsteg conputer system conprising fitting software;
Figure 3 shows a flow diagramof the quality
eval uation of one or nore signals froma wreless

i-Qn- o

(R o i B3GR heaing aid user 101,
dlhg deatitpgmid aset Wilguayehdeohons tvgy besningfaids thatrare somfected e.g. via

ti i mates_and thejr 1 t hed

G  pero el 2450 4% RE AR TR SPeptr pysgem 103
QBBipAEestng S W ARG tﬂt%{f R6gramhBahbdithoadids ¥18@Midildpeed wireless
The hearing aid user 101 nmay have one or two hearing

gbisctibmto the podoblnalevied 162.Jhevizelesalsoarection may be e.g. a Bluetooth

portabl e device 102 suc s_a NQAH i nk, Th r. .

e TRl SR POt By Bl TR i
B ehE&dfitonthedt, dhavd deld ohh‘g)hte‘ﬁ dedide Wohelsasfckanoapuicdor a smart
to the portable device 102. The w rel ess connection

phgne er e cgmbinagpp desent nPrefpdy thegomppia sygfappaoatprises a Graphical .

sqs%} i r}egc):% \5 ) ?elnaa o;%@fe?r@@ %bﬁ&ﬂ%ﬂh 8{ ‘c(lj;e Qn\‘;eln.hgf? Ehei a 87 of the
cll1en server envir nent, a an e COlTpUt er Vi Cce
Sofinascaion ik &k ctepifivd amongh nambeBsftlevels stch as three levels: a

satisfactory level, a warning level and a critical level and thereafter presented in the GUL. -

" The quality level of the communication will be presented in the GUL, so that the fitter will -

be able to instruct the hearing aid user to move into a better communication area. E.g. a
satisfactory level may be presented to the fitter as a green colour, a warning level as
yellow and a critical level as red. If the quality is in a satisfactory level the fitter may
continue without paying attention to where the hearing aid user is situated. If the quality
changes into a warning level the fitter may be alerted e.g. by a change in colour, a sound
or a message that the wireless connection may be lost if the hearing aid user moves
further away from the computer system. Likewise if the quality changes into an uncritical

level again the fitter may be informed that the wireless connection is within reach again.

It may also be an advantage to show a quality 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.



10

15

20

25

30

: ab@tv@ pr;sﬁio@

phone, or a conbination thereof. Preferably the
conputer system conprises a Gaphical . User Interface

W@ drpeR43 | n a preferred enbodi nent of the i nvROIL/DER005/000801

the quality of the communication will be classified
anong a nunber of levels such as three levels: a
satisfactory level, a warning level and a critica

| evel and thereafter presented in the GQUI. The quality
| evel of the communication will be presented in the

Qlpicafl9 atddadputdr@pplidatien that hisesbeBlabloetht plib@tonueill ihesface directly
hearing aid user to nove into a better conmunicati on

avidnthe BTystack. Jhroughdbis él?t9ff11°@\ib¢ corapUtpeaniicatig Wil hegible to scan for
t f S i

B it B R o Py L1 Lt BBy o s
I V_Vhtlﬁn s@ich sdnddfiratly obese htaiﬁshﬁal\fl\lllfrllfdrmatlﬁmxbﬁ egnRetteSignal Strength
wi t hout paying attention t t '
acigiipr ARG e kS Ry T ERAH G800 A Uil o g Pircless BT
Lc%?{ﬁéctﬁ)ﬁes&hé bthe Wd@@ce@?%ﬁ@@arﬁa;?ﬂm?%@sﬁ%%@ﬁe lqQality of the

our sound or ‘a nessage that ‘the w reless
d?ﬁﬂienh(ﬁﬁi[ ffhis daa e bt dofie bﬁ@bbmthau 1ﬂgsteatcls the ®&SShsedlat the length

rther a fromt C ut er t Li kew s t he

ol N a7 b BBt ROT T VG STy n Delte roo
fiddkEodiBandBo kindiY. Tl k12ahl sﬁ@ﬁgtﬁ" geRl 88 SyeaR IHeaGHd1ed8 cofinection
withih reach again, It may al so be an advantage to

shaubacy o Th?’ banadiay aardrbetwmeen Heo @erk anshgdasiayer |vx$heg ¢he distance
cbr?g‘ﬁ?fé‘ h‘lrl\‘ﬁ dﬁé’“&fgﬁ%{?ﬁf ﬁ%{f (5: éSE %I%m];x)}ﬁ{%/ae {,”nﬁ\ga% ag theS%ignal not only

- Cépbidsonl tl‘i@I tizaiheE bethen fhettivebutilyo gépualt an G@U(S;hf)t fh&ors such as the

gui ded by % showi ng the col our_ codes _as expl ai ned
&Ll

nt errace e conp

aﬁwddQﬁwaogbd&tta{nsmsaﬂ@stﬁr&escan for ot her BT devi ces,
establ i sh connection to a BT device, get events if a
new BT radio gets within reach, and finally obtain

S@Eﬁ 3%'%1?2@4(1& é@% ?ﬁzﬂﬁ% bpggglre?esg BTRﬁ)tnﬂé&%o%' i9ha! t}%réf%fw(g‘an

Ica provides I nfornmation about
t il anpagd iotewalbitet the amonet of siataBiatcaonnecmited, eSpthe wf rate dt is

BT devi ces proyid l'icati on show ng t al it .

d?os\?lﬁE thegven ater B Enaly: &n%tgﬁ?a@n&watfé 1} Haﬁhlgﬁﬁm&a? Weal the bit

tRAImY baskisBERRy PR MeFossiBR thitdbed Wch BRHifhal strength bar has
decreased to too weak and the bit rate has become dissatisfactory 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 provided with the BT application is
not suitable for the fitter to monitor. Furthermore not all BT devices have information

about the RSSL

tlye BT@GWG?@ theiFbl Tada.- ifoRn ke wiktass aonnectlon iscut
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of a coloured bar varies with the changes in RSSI. The
bar varies between being too weak, good and too

wa@tooges243 f the signal strength gets too weak PEEDK2005/000801

wi rel ess connection may be ut off. The bar may vary
bet ween too weak and good even when the distance

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 al so depends on

t Aevagtib evert amk @i asdioihedsroblemsmidyuisd bypas dfia@rentodidkent according
BT device and the BT radio. Even if the wi rel ess

de iy ension; as the enesghowndn kiguresis5nossi bl e t o

re-establish it once the BT device and the BT radio

have been noved into a good transm ssion di stance.

Wig2 ﬂmadstddnﬂ}gltéﬂ'Wsiﬁma:hhttmapﬁe tded whenhefitdss a hearing aid according to

BT. connection It may efore be an advantage to
ARt él?ﬁolaﬁ?ntw g PR e S ambgs ¢f clements
tden b £fl[tﬁ’§%0ftl\>&t htbil@ Eﬂé@]%e?é(tﬁﬂz st 05120, a portable
S|gna str catesth the RSSL i's too

v@aicetdlme’ebz?zo rading quaytykwng)antrﬁﬁéﬁ taod y. witdless SOHIiIQl;tlon driver 250.

ssi.bl e that. even en the sj rengt.h bar

reé%%fﬁs tg ‘P%%‘FQ\REQBO SHGRES ?‘“ﬁ”ﬁt‘-‘é“h §‘erbt8ceéﬁ]éange information.
dh S R4 HARR LY tH@vdition tiRd BtiNB omlpBiént 2110 6 ﬁﬁﬁ@dtt@ cémmunicate
satisfactory level. Even in cases where the wreless

cwitntheilidtquehityhepmnsment 240tang e Qf @29h‘§h10h EYAOHIISE thegwireless

tcg)\le}g%)cltltogrdﬁlt g ‘Jt):'%}e/ Itz \Izvgw)a oan (SﬁJeng]f %pérgor? §l§ i%ftﬁg arg'h%éw to estabhsh

1100 coRktiaizd dqmdmg\(ﬁrth&\thdl@ (Bffpcbrﬂaﬁﬁrdeng:e&ﬁd Wi€less cﬁbnnectlon 250
in the sane position but the BT radio is noved around

(amifiteng pritwate 24811615 alsoposgibledhatdhe Bithe,sof kipes gormpmses the link -

?i&ﬁ?t Sﬁgggﬁtihobar provided with the BT application

e for the fitter to nonitor. Furtherm)re
not all BT devices have information about the RSSI.
way to overcone thi nd ot her. probl ens use
ol?lga%lsam diagrm é@@ 8? gmsgodet ﬂ%‘e‘l‘faﬂf\%ﬁ‘ﬁh&ﬁl(’8§f Pﬁ%owﬁere Slgnals
(o] LSSk PR SOEM I SUBHET e i
tquah'ty cmiymaiente3n0. dhe sllgaals aree atcoohing Tthan cobgliment afytkd mvention,

ris a nunber of el ene
uated%y a computer system e.g. as rt]he one shown in Fig. 2.

As astep 310, one or more signals from the wireless connection are received by the link
quality component. The signals may be used directly or one or more parameters may be
extracted from the signals thereby obtaining one or more quality parameters as illustrated
in step 320. In a step 330 the one or more quality 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. In 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 comprising a smoothing algorithm 330 and a

classification algorithm 340. The smoothing algorithm 330 is initiated with t, which is the
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such as a fitting software conponent 210, the
Qperative System OS 220, a portable device driver 230,

wa@20o07/0682ap1al ity conponent 240 and a wirel ess cCROMBERI0S000801

driver 250. The elenents cam be adapted to conmmunicate

mutually in order to exchange information. In an

enbodi nent of the invention the fitting conponent 210

is adapted to communicate with the link quality

conponent 240 and the OS 220, which may conprise the

WahefoSfisti OHINBE bigahl idfo thetrakp@ssidd tide] 1. bige Gipy iitdms tdken for the

a person skilled in the art how to_establish th

éwb@tbecm@ltte@ &roahtic sgmpHict pusteamand eceived Zewlm%table device and
e 0] 23

964 EfurfetDhactieh HLSyfiRANTEERORYEN AR LIRS - Thus the first
snﬁé mgﬁalaofa@eivséat thel ;hndrtkuquag it yl. Ghﬂmmﬂttmﬂi)s,lgnal is received

. -.- Fig. is a flow djiagram 30 t hod
wavrﬁﬁyt%%anéahq%vgﬁtw&ﬂfé%% POWB?fsgg‘fl '2} %m@@t E’gﬂthm 330
o%asmﬂh@'oﬁéghmm&mww@e met hod may be
mented 1 n ['1nk quality conponent 240. The

SI gnal s are, according to an enbodi nent of the
d& I on, eval uat.ed nputer systeme.g. as the

BRIt T g Aet %Q%Qg* ep 310, one or nore
tsé‘%lﬁkf%?fr{(ﬁg% §+d¥‘1ﬁ<ﬁl ESH UL, @jLoar e received by

component .- The” sighal s may be used
AvEGdoy <AKAOREWRENINTPECA peAvpceQsOmay be extract ed
fromthe signals thereby obtaining one or nore quality
p‘h‘f&ﬁ@@éﬁé—gygfﬁp%ﬁ 80 elepniges BAYE. 828 In a step 330

ot sne eittek RRESTRE eBuar 10y

p&{&g‘gﬁh@{lﬁt@r\t‘gmg _h_iﬂ)\g, Q _gas=@ modification of a

set signals to nake it srmo h and nearly conti nuous

ard vpaIrtioal 8 AdeainpgshQelt | yi ng poi nts. In step 340
the one or nore quality paraneters are eval uated, and
finally in step 350 a quality i ndication is presented,

di.aar, ) o
eln% rrllefsgrr"éld gr{lbts)(rim ofiglh :Eh% &4 cfeq 15 %mk?lgegg)lﬂoq}éﬁg C'H'ﬂc%p%O Wammg— 20,
Good-Z A 10, B=5, C=1. Naturally the levels can be varied and should be determmed )
dependmg 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 smoothing 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 damping will excessively delay the
time too much in order to react to a permanent change 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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classification algorithm 340. The snoot hing al gorithm
330 is initiated with t, which is thetransformati on of

WO b@7eeggmal into the transmssion tinme, i.e. tPET/DKa®5/000801

it has taken for the signallito be emtted fromthe
conmput er system and received by the portabl e device

and then returned back to the conputer system Avg=0,

g=0 and Result="". Thus the first tine a signal is
received at t:=t | and thus Avg := tl. The second

rbWBedd t6itigH @he digndl eCiatiécatdovetihg rﬁdxnhﬂfrﬁvah&ﬂ(ﬁin thisase

Avg=t|l wi |l be conpared wi.th t2. The snpothin

aﬁV@OAVgﬂrﬁ?ﬂBS@i B sels Poigas 811% Fﬁée@ﬁ@%}ﬁ%mﬁrqw?om@ondmg to the

gﬁé r\lﬁlﬂlﬁgﬁy %8\\? @r : ﬁ) ?ﬁﬂaneli/‘\‘(&eﬁvg+ @: %l be detgcted and the

sétvlgv\gﬂrl\/Wmtﬂegml tAwlgs:zmmg}wel QbﬁoAvlg a@mﬁaﬂwhﬁn@dMg permanent
no changes in Avg, n| n t<Av -V\rni n

Jargasap fhe vais JAy- @qu{qd@élﬂ SPiRgied appding to the new
@é&%}.b Q@O t<Avg-Criti cal Avg Avg a, O1ln a

preferred enbodi nent the grade | evel s are the

follow ng: Critical =30, V\ﬂrning 20, Good2 A—IO

=5 C=I. Naturall ) b
i e B Sl B0 B BB Rl Al e st na
%Bgd glrﬁanie@mr%brﬁiemsqdahw dfthwirkRes ssmeubichSon. A & Prdféiged

intervals that t is classified into can be

@mhoéasexﬂ adtesilte@eedwil be prasentask orex GlHgs algscanpobai, of
e&%l? \é/evew% a3 %¥§§ gollaﬁrn dtarigesﬁ}tg&% 1F+l%6tat}&§ C(Wg‘é(r. The number of

gt Supof “si‘gnat s

dblvur mAedaryl depbﬁlﬂ%o@dieaﬁﬁnwﬁqwht}i Ieecloti ﬂﬁd:ate@altlsaltlbn algorithm.

can be effectuated based on only one signal (if

Atﬂg ap gdyantagegodegp thegupmper plelerels o i a Ay ém%lttSh@ﬂd be kept
STRRLI (e PBELL R G0N, RND G SE36As Eifpunicasion e

ehagfe ih deveV atagdemotifiad by e actastic algrine. gl a ﬁ)umdwgm/fgin)g Result =

del ay the
Warnlng or Result = Critical. The sound may e.g be atone, a melody or a spoken

‘ message Also variations in the sound output may be ass001ated with the quality of the

w1re1ess communication, e.g. such that a tone 1ncreases in frequency 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 smoothed
time estimate is determined by use of the algorithm 330 and algorithm 340 shown in
Figure 4 explained above). As it appears in the series of smoothed time estimates the
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 current
time estimate appears. By evaluating the smoothed time estimate by the categorisation
algorithm 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.



time too nmuch in order to react to a permanent change
in the signal, a permanent change al gorithm may be

WO paoroes2eed. The enbodi ment shown in Figure 4 POTDKEA@S/000801
a pernmanent change al gorithm 350 that once the signa
has entered into a critical area four tinmes in arow
sees to that the signal is increased over the maxi num
value (in this case Avg=Avg+Critical ) and sets Avg=t,
in this case a max val ue=60 corresponding to the tine
@theMM & sBivotRhdhetthSmission GhiRANe dafttddeas By using A8moothing
signal wll be detected and the Avg wll be increased
¢EOrHEM hased @\ eserieonl adacny transgyipiomEmea - §2 1qelfREHAGRY

t [ val

A e o o B et rplaces
teheh paiheipahée sighalovittathg avéhperoBMAdidentsighatse wihkreend is a positive
whet her _the value of Avg results in a good, warning or
dntggsricabed the smooth, Wikh.tefe " el ess communi cation. In a
preferred enbodi nent a Result=CGood wi |l be presented
on a GQUI as a green colour, a Result=Warning as a

yel l ow col our and a Result=Critical as a red col our.
The nunber of colours may vary dependi ng on the wanted
quality levels in the categorisation algorithm It is
an advantage to keep the nunber of levels I ow such as
3-5 since it should be kept sinple for the fitter to
interpret the information about the wreless

communi cation,” The change in |level may be notified by
an acoustic alert, e.g. a sound signifying Result =
Varning or Result = Critical. ‘The sound may e.g. be a
tone, a nelody or a spoken. nessage. Also variations
in the sound output may be associated with the quality
of the wireless comuni cation, e.g. such that a tone
"increases in frequency as the Avg increases when the
quatity is at the warning.level or the critical |evel.
Figure 5 shows a series of transmssion tines t

cal cul ated on bases of a series of signals that have
, been coll ected over a period of tine.. For each
transmission time a snoothed tine estimate is
determ ned by use of the algorithm 330 and al gorithm
340 shown in '
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Figure 4 expl ained above). As it appears in the series

of snpbothed tine estimates the outlying points in the
W@ ee8243 | ne estimate series have al nost beenPCEDEZ®@E/000801

Furthernore the algorithm pBovides for a time | ag when

| arge variations in the current tinme estimte appears.

By evaluating the snoothed tine estimate by the

categorisation algorithm 340 a quality of the signa

can be provided. In the figure the three quality grade
Cldift erval s used in the categorisation algorithm 340 are

i ndi cated by the areas Good, Warning and ] ) o
1. Aomethagf. Hnga yarelsss %‘?Pé’é@tliﬁ%ﬁh?fhgﬁmgélﬁ@ﬁﬂ%% pigncqmpigsing the
mq%%ﬁ be carried out by using a snoothing algorithm

ased on a series of adjacent transm ssion tines. E.g.

a I ecteangifldaie HfightlWai b heklah taingtay fbRgecEmmMdttysEm to a

a triangular snooth nmay be used, that replaces each

poi nt i npetableflgyie. with the average of n1adjacent

Si gnals Megﬁgﬁquetwa T RER ddutSu WS vi6 e FfeibA%onnection from

eval uat it Jﬁt)rtéforeeieeﬁzs tﬁ&ﬁbﬁ@bﬂaﬁﬂngl\imﬁmﬂambh iab@utahe wireless
hearing ai conprising the steps of sending a signa
via the ﬁﬁméﬁ@@b connection froma conputer systemto
a portable  dey

evalu% 1nl%ciﬁe in ({; Y '1ﬂ]ﬁlgsc§ﬁlgg&eg @gitteﬂrl'?hr#)ﬁgh retxl}]evmg a current

conput er “Sys e Wwre nnect 1 on
por t abl evgley rgreschiageblthe gtiaityiof thel wirelessaioimonuratmion,
the wirel ess connection, evaluating the infornmation

in the compething @9§‘@@¢ﬁtﬁ’h]|u§lﬁlg’ﬂﬁetwe(?l?tiu@mgr?gsnéo%}%ﬁdr‘@ﬁ%e and
‘ég%‘jn[i {o%i Hé %tqlﬁ%l arah ‘fr%‘éé‘éd' &Jth?fsmtoh&eé@"vgﬁkess

e curren PU&" ereby
obtaining a smoot hed value and providing a quality

lgaraneter based on the snoot hed val ue. 2. A nethod

sesshas] asgordng toalarmLL, wieesinihe erolstvafyagng @%hea &R1Rfgses a step of
trans%ﬁ’xﬂﬁé 1ncf8HR£t {o2&R0rf 1Rt se@laﬁnto a value that reflects the transmission time.

3. A method according to claim 1, wherein the signal ébmprises statistical information about

the wireless communication.

4. A method according to any of the preceding claims, wherein the signal is a Return Signal

Strength Indicator (RSSI).

5. A 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 current value.

6. A method according to any of the preceding claims, wherein said receiving step further

comprises storing the current value in a memory.

7. A method according to any of the preceding claims, wherein said step of providing a
quality parameter further comprises presenting information based on said quality parameter

1o a user.
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transformng information fromthe signal into a val ue
that reflects the transm ssion tine. 3. A nethod
wa@ewanai2ngy to claiml, wherein the signal conpPCEBK2005/000801
statistical information aba#it the wirel ess
conmuni cation. 4. A nethod according to any of the
precedi ng clains, wherein the signal is a Return
Signal Strength Indicator (RSSI). 5. A nethod
according to any of the preceding clains, wherein said
step of smoothing the value is based on processing a
set of prior values and the current value. 6. A nethod
8. Anmethodiasgordmedaylasn 7s whetsiebe dniogmation rPresqped as fcgpgon a
| I ;
Gre R U Ty hER Ml Plng COITBE LARELTR LG of BE g Bcter
precedi ng clains, wherein said step of providing a
qual ity paraneter further conprises presentin .
9. A PeiogcPgee @By Bhihe 8IS A 41 5t Y HFAILGE LRy g fhe wircless
conttfiic&ion'ts CREARL ﬁﬁ&%’t‘m‘é&ge{/&s.d aim7, wherein the
Information Is presented as a colour on a G aphical
User Interface, wherein the colour reflects the value

o bR S B PO G oM A o
qualtty ﬁ.ﬁlr%*ﬁétei; BN Wifcddsk @Ambrftinfafss tfdps BeRMDNBretitE £Rined level.

I evel s. 10. A nethod according to any of the preceding
clainms, wherein an alert is given if the quality

f. i i [ bel
11 B AP e iy ot Sy T BRI A AP 082 0, S

10, wherein the alert is a sound alert. 12. A method
according to any of the preceding clains, wherein sa

12. ¢ mothorl asersdingithgny plethe procedine hiime. WhgreiRsAdsHpRts ﬂﬁng the

ange an en retlecting e pernmanent change

‘curgeﬁ? GhLE ﬂlrg'relr %:9@819%% & Vglailf Hie é.uﬁ‘re?lﬁ@ilﬁé:fs sﬁﬁje@t t§taﬁs?é2&iy change and

if sb thehheflectimgabdipgmantnieharigs.in fhecommuibet vadyest em f or .

fitting a hearing aid, said conmputer system
conprising, a wreless communication driver adapted

13.tA9 ccﬁﬁﬁlﬂ@p%te‘ﬂl ﬁjrgﬂt%g é/\héal?mg aid, said computer system comprising,

e a wireless 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,

e 2 smoothing component adapted to extract a current value based on said
information and to smooth said current value in order to derive a
smoothened value, and

e alink quality component adapted to evaluate said smoothened value

thereby determining whether trip a warning.

14. A computer system according to claim 13, wherein said smoothing component is adapted

to extract a value reflecting a transmission time of said signal.
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wi rel ess communi cation radi o thereby providing
i nformati on about the wi rel ess conmunicati on between
W@ a00d/0e820] ess communi cation driver and sai d WECEDEI®5/000801
communi cation radio, a snodthing conponent adapted to
extract a current value based on said informtion and
to snooth said current value in order to derive a
snoot hened value, and a link quality conponent
adapted to eval uate sai d snoot hened val ue t hereby
15. det@hpiter SYatenh@ichrling toideifh ¥83fhefdn thkdignAl povfales etformation about
system according to claim13, wherein said snoothing
the Rghgsn degnal Syengia frdietardRéRr act a val ue reflecting a
transm ssion tinme of said signal.15. A conputer system
according to claim13, wherein the signal provides
16. iAnésmnmpoati HRteabagbrdinpetoRal wf theSilgingl 1351 5, evigidin baidismabthing
(RSSI). 16, A conputer sysgen1according to any of the
congrogeRgcomprisss a yrapthing Agith@npot hi ng conponent
conprises a snoothing algorithm 17. A conputer
program cont ai ni ng execut abl e program code whi ch, when
17. éxemupger progancompaitiag executahlt pogeammesdrodhiab.cvhati exgeuteod on a
any one of the clainms 1-12. 18. A_conputer ogr am
corpimuErecotes T i Fi PR A &5 05 G BB de it ch
when executed on a conputer, executes a nethod
according to any of the clains 1-12. 19: A systemfor
18.tA carpufenpriogeani prgdadtdconsanipeics eegable pisgrana boee Waighcwhen executed
connected W th sai eari i ' r e device
on EERBPTET ¥t B R Faiohlle B i ARhSeRER Tzns s
comput er system according to any of the clains 13-16.
20. A systemfor fitting a hearing aid, conprising a

- 19:gopxskn eordiiing @ heayhedd. S9MIEMEsai d hearing aid, said

port able, deavf)o%ble device connected with said hearing aid, said portable device
comprising a first.-wireless communication means,

e acomputer system according to any of the claims 13-16.

20. A system for fitting a hearing aid, comprising
e aportable device connected with said hearing aid, said portable device
comprising a first wireless communication means,
e acomputer system comprising
o afitting software component,
o asecond wireless communication means adapted to communicate
with said first wireless communication means thereby obtaining a
signal reflecting the quality of the wireless connection,
o aquality 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.

21. A system according to claim 20, wherein said system further comprises a graphical user

interface for presenting said information about the quality of the wireless connection.
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conprising a first wirel ess comuni cati on neans, a

conputer systemconprising o a fitting software
wa@oeowpoeent , 0 a second wirel ess comuni cati on PEBEDK2005/000801

adapted to communicate withésaid first wreless

conmuni cati on nmeans thereby obtaining a signal

reflecting the quality of the wireless connection, o0 a

qual ity conponent adapted to extract a current val ue

based on the signal and snooth said current val ue

t hereby obtaining information about the quality of the

W rel ess connection. 21. A s%zt em according to claim

22. ponystpmercsrriiagiornyed theslaims st 1 O s@d cRMPHIgH AYYEM is adapted
i f L i i- i Lt .
to SR8 stABFSP §fue P A B PR RehR? OF phifh ST 4ROy BACH the quality
congoaertds adgapital @ryncoth takcuwteait Nalu2Ob firocedsargesad sapfiprior values and
.conputer. systemis adapted to store a set of prior
said rieBs Valker act ed on a nunber of prior signals and
wherein the quality conponent is adapted to snooth
said current values by processing said set of prior
23. Viasystemn arvdrding th anyraféim cleiansi)-22 3vheseis paitlenmputes sylterg further

congisEa e piches SBIIAP S )l RSO ormtion abou
theaﬁﬁﬁ?wf“@ﬁ]@y%rme&i@{ert based on said infornmation

about the quality of wireless connection. 24. A system
according to any claim23, wherein said audi o nmeans

20 3 P PR B o S P B gt
conpfigédsdyoaed. in said hearing aid. . . . . . , 26. A

system according to any of the clainms 20-25, wherein
conmput er system further conprises a steady change

e 25, %)g%?éﬁ? Q&:ording to claim 23, wherein said audio means are positioned.in said hearing .

15

aid. o

26. A system according to any of the claims 20-25, wherein-computer system further -

comprises a steady change component.



