A hearing aid adapted for issuing a notification and a
nmet hod for issuing a notification. The present

WO pwensiead rel ates to a hearing aid adapted forPCT/PE20MDS0073
a notification and a nethod for issuing such a
notification. It is everyone's experience how useful a
rem nder to a specific event can be, e.g. that a pill
has to be taken, or that a phone call to make an

appQi nt nent t he_hairdresser, or the dentist has to .
P Rl B S o] BRIAS 00815083 750, ¢ mhod Tor IsSuing
al r gatdyifieggsn.r ecogni zed that it may be useful to
incorporate a notification facility into a hearing

aid, so as to rem nd the user of a specific event,

e g. that T PlebénthinsehBomeelbbdserd athearipgand fldaptdd®r issu-
in order to keep correct dosage. Wiile precise timng

of 1Nk ﬁ'@t'ﬂciﬁqf] angy Betheerer i%%HkS‘lgt%W % R ieakient i mi ng

of the phapes @@éﬂyoné’fs é)@ﬁé‘iien@é HodNQs&sl @ rehiBdérd 8 & ép%cuﬂc
not ex ceeded, there may be other events, which call

f or €¥eRpFAN PLe& Sethdtm rF?d' has o Bhé&rkane dredipé & pRone call to

hougRaden aAT S88oikOn&RL W’chatmél%a%r@ss(aFaérnthé Riehbk® has to be
respect, however, nodern digital hearing aids

gené?aélely suffer fromthe drawback that the built-in

10l me base 1SR P WLAeb0s 045D g8 Gi Sé§ 8lrefdPEESS| 'ré&)gnlzed
i's not very precise, but may deviate froma nom nal

val tatvit thays deeisefulger inepporate  nosifipriiau &cilitndnty a dearing
of Sde%baés 85 fhrhlr tHY §serV\5¥' &'%pé‘@ﬁ'& @v@ﬁtheé&"' ?r?atha’%vrﬁll has to

pr ovid preci se tinme ase hem i nmpr acti cal
modée rtals#rgat alsPREEE timye W arsler it ké@[pé@'trﬁv’fedQﬂagﬁhe spe

cifict e
chT e ypaule BRRienanficlyt koo BBl iy TAErERE gh i o

15C) e tlmjﬂﬁe(ﬁfethe mhenet ¢adl, redrgagt iﬁfuiﬂ,ﬂq a©@atlm1ey|lrﬁﬂ Ia not ex-
heaEéékana'tH?r%%'%gs £&n3t 20ehs, I(lﬁ’mlﬁch”@aqut%ﬁj a@‘%\‘\@érerﬁéldté@mg,

con sequeént preci se ostillator types ar
upo.g- Ugien tz:okeewe)@h@mase in prsles tggatsherbuhar adrain.

ext er nal Vi _ _
oot 111 ot oy EEpAshel s HouidVer AR dith aring aids generaily
t he shiéarr frog amej,dramlaa@( thegytharlzuiktiortade base used for inter alia

ZHS' ﬁi@Q%ﬁ’aPB?f&%ZQanynot very precise, but may deviate from a nomi-

nal value with several percent. This is because the size of crystal oscilla-
tors, which would otherwise have provided a precise time base, make
them impractical in modern digital hearing aids, irrespective of the spe-
cific type of hearing aid, i.e. Behind-The-Ear (BTE), the In-The-Ear (ITE)
25 or the Completely-In-the-Canal (CIC). Moreover, for the normal func-
tionality of a hearing aid such precision is not needed anyway, and con-
sequently less precise oscillator types are relied upon.
US-A-2006/0045278 it is suggested that an external device is
used for transmitting a notification schedule and a notification message
30 to the hearing aid, where they are stored. US-A-2006/0045278 how-
ever, does not deal with the problem of achieving sufficient precision to
ensure that the notification is presented at the correct time.
Based on this prior art it is the object of the present invention to
provide a notification method for a hearing aid and hearing aid with a
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time base could readily find place in a remote device, such as a remote

25 control unit, which would normally be adapted for wireless communica-
tion with the hearing aid, and which would hold place for larger batteries
than the hearing aid itself, which in turn allows for higher power con-
sumption and thus for more digital processing power.

Moreover, storing or using the compensation factor value in the

30 hearing aid, rather than e.g. relying entirely on the external time base
makes the precision of the issuance of the notification independent of
the availability of the remote device. Thus, the notification can be issued
at the correct time even if the remote device is not brought along with

the hearing aid.
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According to another preferred embodiment of the first aspect of
the invention, said hearing aid comprises means for keeping an absolute
time reference based on said first time base, and wherein said digital

25 storage means for storing data corresponding to at least one time limit
at which a notification is to occur are adapted to store a time value with
respect to said absolute time reference. Keeping an absolute time refer-
ence may be advantageous if track is to be kept of several notifications,
as multiple counters are then not needed.

30 According to a further preferred embodiment of the first aspect
of the invention, said hearing aid comprises receiving means for receiv-
ing at least one of said data indicating the predetermined notification
time and said compensation factor value from a remote device. This al-

lows for frequent update of said stored compensation factor value, e.q.
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Fig. 2 is a block diagram schematically illustrating the notifica-
tion circuitry of the hearing aid,
Fig. 3 schematically illustrates a method according to the inven-
25 tion, and
Fig. 4 schematically illustrates a remote device for the use with
the method and hearing aid of the invention.
In fig. 1 a hearing aid 1 according to the invention is schemati-
cally illustrated. The hearing aid 1 is adapted for bi-directional communi-
30 cation with a remote device 2 via a wireless connection 3. The wireless
connection 3 is preferably a low-power radio connection with a range of
maximum 1-2 metres. The remote device 2 may be connected to other
devices, here exemplified as a computer 7. In the illustrated example the
remote device 2 has wireless Local Area Network (WLAN) connectivity,
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20 within the hearing aids of the BTE, ITE and CIC types mentioned above

is insufficient to accommodate a crystal oscillator, other means for gen-

erating the clock frequency are typically used. Oscillators, typically used,

may be relaxation oscillators, which are less precise than crystal oscilla-

tors, and may be subject to drift or variations. For the normal operation

25 of the hearing aid, i.e. the signal processing, filtering, other processing

etc. this lack of precision is not of importance, and up to five percent de-
viation from a nominal value may be acceptable.
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aid is not switched off entirely overnight. It has however turned out that

under certain circumstances powering down the hearing aid 1 to main-

tain only minimal functions impose only a similar drain on the battery of
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from the remote unit 2 via an antenna 9 and a transceiver 10. Since the
data stream is received as a transmission from the remote device 2, the

25 data stream will be based on the external time base of the remote device
2, and will consequently be read into the input/output buffer 8 at a rate
reflecting this time base. On the other hand it will be read out of the in-
put/output buffer 8 at a rate reflecting the first internal time base of the
hearing aid 1. An input/output buffer control unit 11 is provided, pref-

30 erably implemented in the digital processor 16, to adjust the rate with
which the content is read out of the input/output buffer 8, e.g. to pre-
vent buffer overflow, and will consequently detect and keep track of inter
alia the deviation in order to adjust the reading rate. Based on the de-
tected deviation, the input/output buffer control unit 11 may store a cor-
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tion factor value from the hearing aid 1 may be retrieved in box 101.
Based on the time to notification determined in box 100 and the
25 compensation factor value retrieved in box 101, a result in the form of
data representing a duration until notification, as expressed on the first
time base, is calculated in box 102, e.g. as a number of clock cycles of
the first time base corresponding to the desired time to the notification.
In box 103, the data representing the calculated result is trans-
30 mitted to the hearing aid 1 from the remote device 2.
In box 104, the data representing the calculated result, and
thus indicating the predetermined notification time when said notification
is to occur, is stored, preferably by setting a start value for a counter 13

to be decremented, see fig. 2.



integrated as part of the digital processor 16. At the
renote unit 2, the conpensation factor value is
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renote device transceiver 22, for the use in the
digital renote device circuitry 20. Turning nowto
fig. 3, a preferred way of sto %lng and issuing a
notification in the hearing aitd 1 will be descri bed.
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suitable number of such counters 13, in order to store and keep track of
several notifications concurrently in the hearing aid 1, is presently pre-
ferred as such counters 13 are fairly simple to implement in the digital
signal processor 16.

25 Even though it is currently preferred to calculate a result in the
form of data representing a duration until notification, as expressed on
the first time base, it should be noted that it is also possible use the ex-
ternal time base. In that case the compensation factor value is stored in
the hearing aid, and a data result corresponding to the duration until the

30 notification, expressed on the basis of the external time base, is trans-
mitted to and stored in the hearing aid 1 as basis for the counter 13 to
be decremented. However, as this necessitates the use of processing
power in the hearing aid 1 to subsequently compensate for the devia-

tion, rather than simply decrementing a counter, this is less preferred.



When zero has been reached, the notification is issued
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sage may be retrieved from the message storage means 15 and played

back to the user. In order to alert the user, a precursor to the message,
such as a beep may also be played back or generated.

As already mentioned, the remote device may have wireless Lo-

25 cal Area Network (WLAN) connectivity, so as to be connectable to the

computer 7 if a WLAN 5 is available. The connection to the computer 7

may be used fore several different purposes. The computer 7 may run a

calendar software, in which the user may store calendar events with as-

sociated notifications. These can then be transmitted to the hearing aid 1

30 via the WLAN 5 and the remote device 2. The computer 7 may also take

over the calculating functions, which would otherwise be carried out by

the remote unit 2. The computer 7 then calculates the result in the form

of data representing the duration until notification, as expressed on the

first time base, cf. box 102 of fig 3. and transmits the result to the hear-
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3. A hearing aid according to any one of claims 1 or 2, wherein
said hearing aid comprises means for keeping an absolute time reference
based on said first time base, and wherein said digital storage means for

25 storing data corresponding to at least one time limit at which a notifica-
tion is to occur are adapted to store a time value with respect to said ab-
solute time reference.

4. A hearing aid according to any one of the preceding claims,
further comprising receiving means for receiving at least one of said data

30 indicating the predetermined notification time and said compensation
factor value from a remote device.

5. A hearing aid according to claim 4, wherein said receiving
means is adapted for wireless reception.

6. A hearing aid according to any one of the preceding claims,



factor value, when said predeterm ned notification
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9. A method according to any one of claims 7 or 8, wherein said
20 data indicating the predetermined notification time indicates a duration
from the time when said data is stored until the notification is to occur.
10. A method according to claim 7, wherein said data indicating
the predetermined notification time indicates a duration from the time
when said data is stored until the notification is to occur, and wherein
25 said data indicating the predetermined notification time is compensated
with the compensation factor value before it is stored in the hearing aid.
11. A method according to any one of claims 7 or 8, wherein
said data indicating the predetermined notification time indicates a time
value with respect to an absolute time reference based on said first time
30 Dbase.
12. A method according to any one of claims 7 to 11, wherein at
least one of said data indicating the predetermined notification time and
said compensation factor value are transmitted to said hearing aid from

a remote device.



establishing a conpensation factor value indicating a

relative difference between said first tinme base and
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data indicating the predeterm ned notification tine
indicates a tine value with respect to an absolute
time reference based on said first tinme base. 12. A
nmet hod according to any one of clainms 7 to 11, wherein
at | east one of said data indicating the predeterm ned
notification time and said conpensation factor val ue
are transmtted to said hearing aid froma renote
device. 13. A nethod according to claim 12, wherein
said second tine base is generated in said renote
device. 14. A nethod according to claim12 or 13,
wherein said t rans mssion is wireless. 15. A nethod
according to any one of the clains 7 to 14, wherein
said notification conprises audi bl e words.



