HEARI NG Al D SYSTEM ESTABLI SHI NG A CONVERSATI ON GROUP
AMONG HEARI NG Al DS USED BY DI FFERENT USERS The present
WO posnsices rel ates to a system for establishi nBCEDEK2008/050140
conversation group anong a nunber of hearing aids used
by different users. In many situations small groups of
peopl e have to comrunicate in poisy environnents. This
may be at a party or a conference where peopl e gather
for conversation in pairs or snmall groups in a larger
HEARIN® AID 1Y STEM NgsrARLBHING A QOMVERSATIY GRUIA SMONSafiBARINE gAIDS USED
BY DEREERENDEZRER® gat her around different tables. It could
also be a recreational living roomin an old peo ple's
honme, where sone people nmay be watching tel evision,

some may b@espRddent ahtérttbn Wbt @b Nelsysint faF Qéahﬁ@bl%hmg a
tabl e playing cards or the like. In such situation
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di stinct interest in enhancing sounds fromtheir own
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anyM“n%fs‘;”@hﬂgnrf?ﬁérﬁcgnthsnﬁia%ebe @ 4 latybaekoEHiBknick where
is the object of the present invention to suggest a

sysPeap/grithtBe i oA VeiSAtign di EHE R ShalsIERWPSIR elarger room.
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Obj ect I's achi eved y heari n %St em ada
est diffarent taples- IbsowHsq b agﬁeécqatwnta “‘dﬂEépO'We'éramg'd peo-

ai d Ryshemk, Unte b n‘?’%%@@ﬁl@%a&‘% %atc?ﬁr‘ldj t@@@l@foﬂ? s8hfe may

sys Prem conpr i si ng earin an associ a
rel &g soeall "@ékln@,awhllﬁ? ethgys éé\ﬁr@@ndaéltﬁ@'eaﬁé‘ﬁﬂ@@af@'Or the like.
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for wireless conmunication wt a Seco eari ng ail
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coneertda suppiesgnowmy ChmrﬁlagctXt@nayndlem ce conpri sing
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other hearing aid systems used by different users, said hearing aid sys-
tem comprising a hearing aid with an associated relay device, said relay
device being adapted for wireless communication with said hearing aid

25 and for wireless communication with a second hearing aid system, said
relay device being adapted for receiving and indicating information about
said other hearing aid system available for participation in said conversa-
tion group, and said relay device comprising means for selection of said
second hearing aid system for inclusion into the conversation group.

30 Hereby any sound picked up by a hearing aid participating in the
conversation group may be wirelessly transmitted directly to the other
participants, without having to travel the full distance through the air.
Thus, sound from any speaking person may be picked up by his own

hearing aid, located only about 15 centimetres away from his mouth,



Thus, sound from any speaki ng person may be picked up
by his own hearing aid, |ocated only about 15
w@ensilmess es away from his nouth, and transnittBdI/DK2008/050140
wirelessly to the other hearing aids participating in
the conversation group, rather than having to travel
up to say one to two netres thyough the air before
bei ng picked up by the m croptones of t he ot her
heari ng ai ds ttenyatio nd before
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communi cation Wi th other hearing aids or hearing aid
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thus be kept at a mninmum because only short “range
t r afihd $slayrdevice aklowsethg uske of taw ipewgEcEShFrgngerprMmmunica-
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in size than th earing ai nor e
15at heaning ajtscont Peaniveg el rsvrst@mSn Taleltdjwssmlﬁmnqmpe/er and hence
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unit. According to a erred e di men
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aut omat I cal earing aid Sy
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est 8 'conver Sat WEen hea
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t hesystem, and automatically selecting said other hearing aid system for in-
25 clusion into said conversation group based on range detection. This al-
lows for automated establishment of a conversation group between
hearing aid systems of users close to each other, such as face-to-face
communication.
According to an especially preferred embodiment of the inven-
30 tion, said relay device is integrated in a remote control for operating the
hearing aid. This is advantageous, because the user of the hearing aid
will normally carry the remote control with him anyway. When neces-
sary, the relay device is thus readily available. Moreover the remote con-

trol generally has a size allowing for sufficient battery capacity for the



hearing aid. This is advantageous, because the user of

the hearing aid will normally carry the renote control
wowRdoR/1kicss anyway. When neces sary, the relay JdB@I/DE2008/050140

thus readily avail abl e. Mreover the renote con trol

generally has a size allowing for sufficient battery

capacity for thetransm ssions o the shared

comTuni cation unit, as conpar to the hearing aid

its Accordin t o anot her referred enbodi nent i,d
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Localovitiifg fleysnaksndyay Bcaiaiticaddiebtlen.popul arity, inter
alia because they are easy to establish and relatively

i nexpensi vcording; to pppthaiRretiredgawodeant id r@ﬁgrc@wce is

it EBé{ptfeElel%H%@Eédlshﬁga\ﬁﬁé@%§@§ﬁﬁﬁuﬁl@étl&@Wﬂ?\aé‘tL%céloArea Net-
establish a conversation group anong a nunber of

heaMorly Witpessskr®! Are nglgsah?vq: ﬂﬁffﬁgt vise neeulagly, inter
18ashliy pBea &t @l sBedhsyith &@5bl%hr£rﬁﬂyelﬂ\?e3€Mexpenswe Thus,

According to another preferred enbodi nent said rel ay
devidemepwsf these Ipsaliens whekgeit doay figauant!y haiadxantageous for

t heo@&ﬁ)%‘?l?sc?o @gtaﬁ%ﬁa%‘?ﬁhrs‘%ﬁ%ﬁ d%&%%ng‘“@%ﬁ%bd’erté?%earmg

user selectively may establish wreless con nection

wi t Ridshserpctiile NRcessawtiNsRRrugare MavesasliPeagstablished, if not

'ndbﬁ'@&d QRnits presence. According to a preferred
nmbodi mﬁprsap means for detecting and indicating the

1f5r esence dfccemling ltocanothee@ralertesr kmoonjmeriesaid dilay device
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her eby provi or ViIs cou
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conprises a neans Adi cat her
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play and/or means for emitting an audio signal, thereby providing for
visual and/or acoustic indication.
According to yet another preferred embodiment of the inven-
25 tion, said relay device comprises a means for indicating other hearing
aids systems having established connection with said Local Area Net-
work, and comprises means for selection of such other hearing aid sys-
tems for inclusion into said conversation group. Thereby the users of the
hearing aids systems according to the invention may selectively put to-
30 gether an ad hoc conversation group with intended participants based on
an indication of the potential participants provided by the relay device.
This allows for the exclusion of non-participants who might simply be
proximate to someone participating in the conversation group.

According to another preferred embodiment, said means for in-



heari ng aids systens according to the invention may
sel ectively put together an ad hoc conversation group
wowdok/1fwsended partici pants based on an i ndi caP@DDKG08/050140
the potential participants provided by the rel ay
device. This allows for the exclusion of
non-partici pants who m ght siqgly be proximate to
someone participating in the conversation group
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I\)

ia the re evi ce. cco con
pr esemuersammntgrmm f kort inetance he may Slmply borrow a relay device

from one of the other participants and place it in front of himself so as to

25 allow the other hearing aid users to hear his speech via the relay device.
According to a second aspect the present invention further re-

lates to a method for establishing a conversation group between a hear-

ing aid system comprising a hearing aid and an associated relay device

and a number of other hearing aid systems used by different users, such

30 a method comprising the steps of detecting with said relay device the
presence of said other hearing aid systems, receiving in said relay device
information about said other hearing aid systems, indicating said pres-
ence of said other hearing aid systems by the use of said relay device,

and selecting, using said relay device, a desired number of said other



| ates to a nethod for establishing a conversation

group between a hear ing aid systemconprising a
wheasilfig3ai d and an associ ated rel ay devi ce anBCEDK2008/050140

nunber of other hearing aid systens used by different

users, such a nethod conprising the steps of detecting

wWth said relay device the presence of said other

heari ng aid systens, receivingfin said relay device

i nformati on, about said ot her. hearing aid systens,
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illustrates a situation ere a nunber of hearing aid
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Net wor k :ﬁg schemat i cal gh lustrates a situation
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10NV eatidPgrdiseudiey Hﬁ@cttéb?m?u%‘ré%b%ﬁtéﬁdﬂ groups using
di rect conmuni cation, and fig. 3 schematically

i | lustratdyg.3 ﬁ@%%@b’d”@%@@@ﬁr%@ea@% gith systgm @s ysed in
bot Rgfigs. 1 and 2, a nunber of hearing aids HAl, HAZ,
HA3, "HA4 and HAS5, referenced 1, 2, 3, 4, 5,

respect i vénypothfigsi fLlanst 2a8 ¢mbrs edigeron aife HidatAdg HA3,

ai dﬁA;h arkd I—%a 4’e1§eg%ﬁ&é%"? bS 3515033' %(%ggctﬁ/er;ﬁsé)r%cﬁlgé’t‘?atre@ To

| ay device erence

152, eagh ofithe mearlmmp'bcl,rzr@ WV 5 He&reby asmcrﬁtﬁg agrespective re-
cor n Rcaf greg ceordi n

to {ﬁ@%%ﬁgloﬁ%ﬁe@hean%g@gﬁcgé shovvn on][I)a/ ?hﬁ 4, 15,
mat respleciively, 2he@pysforimgya errespriidingermbpry af dwaong aid

bi .
o nol SemscaZbRy hanetGehid THPREINELRR, SRALE AP sche-
thenfatg:uHree Zhe, ﬁur‘ibmaydfe jihglestaagingdcitiear bn@uaaldsystems in
2%VSW1“&§1 f\ﬁ uegﬁng%dls‘:?haz}éf(ﬁ]ecgrﬁg orresgtebtlrkrc‘etF \(T,glrevrce_ljhl 12,

pur poses, rac
corrﬂﬁnlléaﬂb'oihn blet \f\rgeresemehnmmbehef Heatnamgj Aeadnd ai2systems

A& %\?ce{ %ﬁrcbtsﬁfﬁc%§q58p I'u\é?raE Sbaﬁﬁrggélésc%uﬂn pﬂazctrcegﬁhere may
be any number The communication between each of the hearing aids 1,
2, 3, 4, 5 and its respective relay device 11, 12, 13, 14, 15 takes place
25 via an individualized wireless transmission 21, 22, 23, 24, 25. The wire-
less transmissions 21, 22, 23, 24, 25 are bi-directional and operate at
low power, giving them only a short range. Typically the range is less
than one to two metres, so as not to disturb other wireless transmis-
sions 21, 22, 23, 24, 25 between hearing aid systems in the vicinity
30 transmitting on the same frequency, e.g. a corresponding hearing sys-
tem of another person to whom a user is talking face-to-face. Though
using simple spatial separation, i.e. each transmission being of so low
power that it is unlikely to disturb other transmission, because there is a
natural limit to how close people normally let other people physically get



via an individualized wirel ess transm ssion 21, 22,

23, 24, 25. The wire | ess transm ssions 21, 22, 23,
W@4008251638 € bi -di rectional and operate at | ow POIBK2008/050140
giving themonly a short range. Typically the range is

| ess than one to two netres, so as not to disturb

other wireless t ransm s sions. 21, 22, 23, 24, 25

bet ween hearing aid systens i Pt he vi ci ni ty

transmttln on t frequency, .
cor FRLhRa g SeaP i g EGRR AN ez hat s means of
V\hoav@uduﬁgemtaﬁesg ardﬁsﬁgsiumqtsmrfbm‘geea&h@uwﬁ exddtNgxamples of
Si ngl e spatial separation, . each transmn %ﬁ& nI

i AgbATE deMRABoverareHap |thr§ HRAPIREPY Nt RGP sklare N as-
ot hefgnkH afisel §6is0or Hegadise bpsmtion, aviakUirahshisBidns take
to how cl ose people nornmally | et ot her eopl e
ﬁhyglaesmryd'gsw acsﬁ@r'ﬁed fge%eé'f:'@ﬁr gaa CPH@ %%"M glgboth. An ex-
per saipldvol budttallbw owWeatreRlyNEhktdiR ad foudfd IAMQDIAND06/074655.
wirel ess transm ssions di sturbing each ot her exist.
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1 aRREEESHAY Witk 8ScoPhRRer | dloding bOaR ol BT &ArAES to @ hear-
frequency separation, where transnissions take place

on % #idrfeqp tB§§P§]Pé@e’frequenC| es, or a conbination of

1poth. An ey ryml @ |§fur%h||@stFé%%Qﬁﬁ‘@fheﬁ%'l%ydéx)iéései‘l $2, 13,
found in WO A- 2006/ 074655. In this systemthe rela

devi16815§°mméﬁ§?’@ wostessly wihnauiougeit 1@1@f Local Area Network 6
bi di gipgt r‘e%Béét'n)é %%%%l@&[ﬁ?\uﬁﬂs 3@' |39W'3'39 FUBD 'ﬁﬂa Rreless

streamed to the hear ing from the' conputer.
f i gconngationstor et krgal r“lrﬁJﬂGMt)'éﬁ'St preferehly b%ﬂ@élyon one of the

deviegs g3, 1%Zb/glgta érdslﬁu9 efﬂ'@%r\hl?é\%@s WhiLkes %h¥ LochiMarea

a router 10 0 oca Area using respective
1Sontebverdt ey bl erdsa®ed. 32, 33, 34 35. The wirel ess

connecti o | K ]
based on hECr tesaf Bred dRTAY Riro WP Ba8E ) phe 1ece
ot h§92vm1raéb/@sstaad@@§sha@ fiobad vodalusArie @rivetawbe Resendorublic

on. ERa e Bt T PR AR SRR B A DR e

in peadrla(tayalﬂahescoammepajaim et bpapgses. g mooiberet® hagran maxi-

28" © Lﬁ'b G HG ¢ 58' ﬁréaiﬂﬂ)%fr}at@fgte?? 'Y%'b"‘ﬁ{e'fr%sa%.?gn 30 metres.

readi aval | ab OW prices
r ouCemrmOnlhatsoraN|aTme| rauterel® eebUJs yeeatyngrghavfces the range avail-

appLEW JRL £y L0100 el GR, € 0. 30 metres.

Communi € rout €f 10 t hus greatly enhances
t he range Garairdllyabh éhimsdesaripbore dhe teran dio@t Aréa Network” im-

plies that a given area is provided with coverage in terms of wireless

25 communication by at least one base unit such as a wireless router as de-
scribed above or any other suitable wireless access means. Furthermore,
when a component is referred to as “present on the Local Area Net-
work”, it is understood, that the component has performed a handshake
procedure with the base unit.

30 Moreover, in fig. 1 it is indicated with interrupted lines that two
conversation groups have been established. One conversation group
comprises the relay devices 11 and 12 of the respective hearing aids 1
and 2, the relay devices 11, 12 communicating with each other via the

wireless Local Area Network 6. The other, totally independent conversa-



Generally, in this description the term"Local Area

Network" implies that a given area is provided with
wa@owensigas in terns of wrel ess conmuni cati on bRCEDK2008/050140

| east one base unit such as a wireless router as de

scri bed above or any other suitable wrel ess access

means. Furt hernore, when a component is referred to as

"present on the Local Area Net’ work", it is

under st ood, that th conmponent has perf a . :
hantSR AU CORIATISES thF TFIo Hie %é%rﬂ‘{'.loiﬁfﬂb%??“%a'ds 3,
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devices 11, 12 connunicating with each other via

wi r 1% bsaring Aid AYslenbeRRd I@”Gheaf"H"é? Bthér Th?o’ikéjlqdyperson will
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dicated to the user by an audio signal such as a sound, a sound se-

quence, or a spoken message triggered by the users relay device 11.

25 The audio signal may be emitted by the hearing aid 1 on a triggering

command from the relay device 11 or by the relay device 11 itself. In

the latter case the relay device 11 may be provided with a loudspeaker

(not shown) for emitting the audio signal. If several Local Area Networks

are present at the same time, the audio signal may reflect this e.g. by

30 the same signal being repeated a number of times corresponding to the

number of Local Area Networks available or by consisting of different

sounds in a number corresponding to the number of Local Area Net-
works available.

Once being connected to a Local Area Network, information in-
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w@e@rakiestich as a sound, a sound se quence, orPEI/PERNI8/050140

nmessage triggered by the users relay device 11. The

audi o signal may be emtted by the hearing aid 1 on a

triggering command fromthe relay device 11 or by the
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Thi §”%Wln§v\%thﬁhé'59f§e¥0 f@dﬁavée@ﬂde\hérNﬁeéMB@@]attVﬁbh a control

ot hghithead | R%Lh C’:oﬁ%ﬁit@%o@}ﬂaétl)?@|rF%eIf|8irbIéN'nEﬁ{e§Sc%r|l'(espond|ng

conmuni ¢at1 on over e wireless Local _
15r et@palsiug, idenifiers| efyhesingceid 1systemevend seep drackryf ratential

i nt Ertkdl&lrnﬁ%uf’rgﬁﬂg UL AL o8- Of Iobgﬁ:l ReRS HYwilefbss Local Area

sys em sucC as t user s nane ow ng ot her users
t o Netwidtky Thiseoptidry ist #leo ilbustrated irefigatli Vbe yaonae@m pejveen

“”' thd cofSNuAT gaar%"ﬁ?é"i/\ﬁ!fel&%url SJtéll? ALY lchgéfglaﬁlaletwork

anes correspon to uni entl lers o
a| d6sysedmot b@n\dlrkeep, bmtamul@foepwa@tatde geane¢tirpants illus-

2pur grl%'ﬂgr %@'3' %Ré?e[?ﬁ/rdé{fuc% 999%% %%bﬂﬂéé“?nt‘@‘r %et%?ee other

Coc i on IIust
fi ghedringlaéd spsteetst belnnpﬂgv@emet hersooatfv\cdndqutudSaranhd/alde—

then\’grr eljh%&g' afrguge%ct:c‘jgleogs t&?tizlngﬁﬂs f%'reg d&?—w\%ﬁ kconversation
group. The selection may be done using push-buttons 71, 72, 73, 74, 75
in conjunction with menu system on the display 7, allowing the user to
25 navigate the menu. How this is done in detail is well within reach of the
skilled person, and does not form part of the present invention. Thus,
the skilled person would realise that an alphanumeric keypad, or a fin-
ger-touch screen could be used for typing in things or navigating a
menu. Moreover, the skilled person would also realise that even though
30 the focus of this invention is on the establishment of a conversation
group, the display of other items on the display 7 is not excluded, in par-
ticular the display of other relevant devices on the wireless Local Area
Network, such as auxiliary microphone units, or audio streaming de-

vices.The establishment of the conversation group may simply be ef-



6, need not be wreless, but could be via a cable

connection 9. As illustrated in fig. 3, the relay
waleosasi6ld has identified inter alia three ot hBCT/DK2008/050140
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25 vice 12. This detection in conjunction with the presence on the wireless
Local Area Network 6 would then reduce the number of available partici-
pants presented to the user on the display 7 of his relay device 11. Al-
ternatively, the relay device 11 could be fitted with a transponder, or use
a separate detection frequency.

30 Using proximity detection offers the possibility of automatic es-
tablishment of a conversation group with those other hearing aid sys-
tems present in the proximity of the hearing aid system. Thus if two or
more hearing aid systems are in close proximity the conversation group
could automatically be established without the intervention of the re-



In this situation, the relay device 11 may include a
proximty detector for the detection of other hearing

wa@eesayssens, and identification thereof as |iRe/PK2008/050140
participants to the conversation group. The proximty
detector is set to include those systens cl oser than a
pre-sel ected dis tance, i 10 netres, preferably 3
netres. One preferred may of theving thisis to

include. in the r de.vice 11 nean r detec
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pointing towards hrmself Using a directional mrcrophone of the relay de-

vice 11 rather than the built in microphones of his own hearing aid may

25 give a better sound reception of his voice, i.e. with less disturbing noise

because of the directionality. These options are of course with the provi-

sion that the relay device is not moved too far away from the associated

hearing aid. This would also be the case if, as mentioned earlier, a per-

son not using a hearing aid borrows a relay device 11, as the lender

30 would then not be able to receive communication from other partici-
pants.

Evidently, the sound can be picked up by the regular microphone

of the hearing aid. Furthermore, if the hearing aid 1 is of the type com-

prising an additional microphone for picking up sounds in the ear canal,



76, e.g. directional mcrophones. This provides an
extra capabil ity for inproving the communication,

wo pwsasd3nf relying solely on the built in m cPOpPhER@S/050140
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home. Such a microphone unit preferably also includes means for dis-
25 playing and/or selecting hearing aid systems for participation in a con-
versation group. Likewise it would show up as a selectable participant on
the displays 7 of relay devices 11 of hearing aid systems according to

the invention, as indicated above.
If the wireless Local Area Network 6 is moreover connected to
30 the internet, it would even be possible to use the hearing aid system to
establish contact with other remote devices not via the internet. Thus,
the hearing aid 1 could be used as a head-set for IP telephony, if appro-
priate protocols are implemented, e.g. in the remote device 11 or on a
computer connected to the wireless Local Area Network. The skilled per-



Though the outset of the present invention has been to
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25 of manual selection of participants to a conversation group to be estab-
lished. Preferably, however, only relevant devices such as other hearing
aids are displayed as selectable. This however does not exclude the dis-
play of other relevant devices, such as Bluetooth enabled microphone
units, or audio streaming devices on the display 7.

30
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about said other hearing aid systems comprises a display and/or means
for emitting an audio signal.

5. A hearing aid system according to any one of the preceding

25 claims, wherein said relay device is adapted for establishing wireless
communication with a Local Area Network.

6. A hearing aid system according to claim 5, wherein said relay
device comprises means for detecting and indicating the presence of said
Local Area Network.

30 7. A hearing aid system according to claim 6, wherein said
means for detecting and indicating the presence of said Local Area Net-
work comprises a display and/or means for emitting an audio signal.

8. A hearing aid system according to any one of claims 5-7,

wherein said relay device comprises a means for indicating other hearing
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detecting with said relay device the presence of said other hear-
ing aid systems,
receiving in said relay device information about said other hear-
ing aid systems,
25 indicating said presence of said other hearing aid systems by
the use of said relay device, and
selecting, using said relay device, a desired number of said
other hearing aid systems for participation in said conversation group.
14. Method according to claim 13, further comprising the steps
30 of, using said relay device, detecting the presence of a Local Area Net-
work, indicating said presence of said Local Area Network and selectively
connecting to said Local Area Network.
15. Method according to claim 13 or 14, wherein said indication
of the presence of said other hearing aid system and/or said Local Area



claims, wherein said hearing aid conprises a
m cr ophone for picking up sounds in the ear canal of

wo bmsusess 12. A hearing aid system accordi ng POI/RE008/050140
one of the preceding clains, wherein said relay device
conprises at |east one built in mcro phone. 13. A
nmet hod for establishing a conggrsation group between a
heari ng aid systen1conprising hearing aid and an

assocj at rela er of other hearin

o aREh g e Dol el it SR sy PL Mo dies = Visual
st epgynaf and/et eatdutip wighbl.sai d rel ay device the

presence of sai t her hear ing aid systens receivin
P lea 808 ot Tt POR o dik ors L6 GWBEIRG SHEblec-
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ot her hearing aid systens the use of saidr

FevigEONhaged Qe e te%@ kurach ef é?/'do‘?etOFEBGa%XG aid sys-
destdgg. nunber of said other hearing aid systens for
participation in said conversation group. 14. Method
according to claim 13, further conprising the steps

of, using said relay device, detecting the presence of
a Local Area Net work, indicating said presence of
said Local Area Network and sel ectively connecting to
said Local Area Network. 15. Method according to claim
13 or 14, wherein said indication of the presence of
said other hearing aid system and/or said Loca
AreaNetwork conprises the realy device emtting and/or
triggering a visual signal and/or an audio signal. 16.
Met hod according to claim 13, 14 or 15, wherein said
selec tion of a desired nunber of said other hearing
aid systens conprises selection based on a detected
range to each of said other hearing aid sys tens.



