EQUI PMENT FOR PROGRAMM NG A HEARI NG Al D AND A HEARI NG
AlD The present invention relates to progranm ng

equi pnent for the programming of a hearing aid. Such
equi prent is commonly known as a fitting.equipnent or
fitting system Mre specifically, the invention
relates to such a systemwherein informati on on the
nonentary actions of the hearing aid is transnitted
to the fitting system In addition, the present
invention relates to a hearing aid adapted for

ePER R g ARG LER AR, ATRnIB A, foarve A

often include one or nore highly conpl ex signa

Thﬁ Prseed g]lv?@og fﬁ%%t@rfﬁ prog@;pgﬁ!ﬁg e@éupawngfalb ¢ grogrﬁlalfnmg of a hearing aid.
Su e@c@lﬁ%ﬁeﬁﬂg c&%ﬁ&:ﬁ s @fﬁtﬁ%tehlgﬁﬁént bPRkhg S¥RRENRIe

cancel 1 ati on syst eéns and transp05| ng
Sp@:;fs:nénme lﬁmtlcpelebt@m torsgstposystet vehefey inforeatied ap themiasrentfy

act&cﬁls %t%ggga?lﬁ% nxg 1s?tfaé1Fm1 %E)élée a 11'&%’ %ydtléal n%ﬁ?’ Elblk Ct\’h%m&t){nventlon

relht@d toQfheslidafafy MaptedRE RIFERLcES WAl Such @ sjm:m:a}ﬂedndﬂnﬂ@ft h e
hearing aid for this adaptation. This difficulty is

PregiRRRRE AioBy hederikt that sone of the si gna
processi ng systens applied in high- end bearing aids

MEdseipeor ot Jser it ido AL Srore MERY CEYBCT S oscidps Sgems
E){a.hugfe Q? E‘J}CH srﬁa%} E%)gésgﬂ% n}‘S&ﬂ{s ab e&ﬁﬁﬁl uflﬂu@ g/sfafng tfle&lﬁ?ctk' C

cerne at one or nore of
cat@ificRXySéngrati t:pn@omystgms )&t parsongbrpopéld foethe a@pattren of

Of oper aa ghtg WH}VII “%d-ﬁ'?rl %) r‘i{é (gap ﬂ%%gfaf ﬁ‘fl%#&’t aﬁ% a difficult task,

snféla‘ 5 i BP d:ﬂ%lteﬁ‘ttp%raﬁfete%é Rt @Bdediifto e Be4rink @idFo tHi alldpeation. This
fitter to those settings that will have an inpact in

dlfﬂqelty is ewhangst by ithefaat frohsomsof BiedisagIpyocessig sstqms agplisd dyhigh-
end &“%%LMtt&ﬁgm§¥§%ﬁgkﬁg‘{% |nfornat|on on the state

ng aid can be presented
Ikg&ﬁﬂmj&mmgﬁﬁhgnihﬁmﬁmﬁﬂﬁnmee&pﬁmﬁmbMenﬂmrmeﬁmammymeng
procedure. Accordjng irst aspect of

a f
copreEsa it PRAASAOTDRY, the el S@lﬁ&&%ﬁ%ﬁ@é S%FW&B?%&FH‘*H@W of

op@ﬁﬂblp(rf[ﬁﬂé tlf1§35rta§e Reme rﬁgglrg%m&(mﬂe afa wanhasrd g RivehityhB e current
hearing aid having at least a first signa

stapy dfoperstiong insyder enguadiethe Biter tothossivettipgsitept wilkhaxe an Wypact in the
operation over time, the programing

current sitaation.

Accordingly, there is a need for a fitting system where information on the state of operation of

the healing aid can be presented graphically to the person responsible for the fitting procedure.

According to a first aspect of the present invention, there is provided a programming
equipment for the programming of a hearing aid, the hearing aid having at lcast a first signal
processing system adapted for changing a state of operation over time, the programming
equipment comprising means for reading data from the hearing aid, and means for deriving at
least a first parameter representing a current state of operation of said signal processing
system, means for calculating, on the basis of said first parameter, a model of said signal
processing system, and means for displaying a graphical representation of the current state of

operation of said signal processing system.



equi pnent conprising neans for reading data fromthe
hearing aid, and neans for deriving at |east a first
paranmeter representing a current state of operation
of said signal processing system neans for
calculating, on the basis of said first paraneter, a
nodel of said signal procegsing system and neans
for displaying a graphical representation of the
current state of operation of said signal processing
system la |In exanple enbodi nents by providing a
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equi pnent can be provided. In accordance with a third
aspect of the present invention, there is provided a
met hod for programming a hearing aid, said hearing
ai d being adapted for changing a state of operation
over time, the nmethod conprising the steps of reading
data fromthe hearing aid, coding paranmeters to the
hearing aid, deriving information on the current
state of operation of at least a first signal
processing systemincluded in the hearing aid,
cal cul ating, on the basis of the



derived information, nodels for the state of
operation of said first signal processing system and
presenting a graphical representation of this node
to the user of the progranmm ng equi pnent. |In exanple
enbodi nents, there can be provided a nethod for the
presentation, in the fitting equipnent, of a
graphi cal representation of tRe state of operation of
one or nore signal processing systens, included in
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information on which signal components are attenuated by the cancellation system is available

to the fitter.

According to yet another preferred embodiment of the invention, the information presented
graphically to the fitter relates to the operation of a transposing system. In this way, information
on which signal components are added to other signal components by the transposing system is

available to the fitter.

The example embodiments will now be described in greater detail based on non-limiting
examples of preferred embodiments and with reference to the appended drawings. On the

drawings,

Figure 1 shows a programmable hearing aid connected to programming equipment,



system Figure 4 shows a graphical representation of
the state of operation of a transposing system and
WO 2007/ 045240 PCT/ DK2006/ 000536 3 Figure 5 shows a
graphi cal representation of the state of operation of
a conpres- sor/expander system Figure 1 shows a
comonl y known progranm ng equi pnent, also known as a
fitting equipnment, in the formof a persona

conmputer PC 1 adapted to the purpose. Also 5 shown is
a hearing aid 2 connected to the fitting equipnent by

a w.red conn on 3. known t
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user, receiving operator input and codi ng paraneters
to the hear- ing aid in order to program settings
controlling the operation of the hearing aid. Pro-
granmm ng equi pnent per se is known frome.g. EP
341997 and EP 341903. According to the invention, a
graphi cal representation 20 of the state of operation
of one or nore signal processing systens, is
presented to the fiitter on the nonitor 4. 1S As shown
on figure 2, this information may relate to a
directional system It is known, e.g. fromUS
2004/00 8 1 327 Al, that a hearing aid may utilize a
nunber of so-called di- rectional controllers, each
operating adaptively in its own frequency band. In
the exam ple of fig. 2 there are 15 frequency bands,
but the skilled person will know that the nunber of
frequency bands is nerely a choice in the design of
the hearing aid. By using 20 a directiona
controller, e.g. of the kind known from WO 01/01731
Al, a single pa-
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ranmeter representing the shape of the directional
characteristic - in each band - my be wused to
cal cul ate a nodel of the full directional system
WO A- 2005/ 029914, incorpo- rated herein by refer -
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directional characteristics3of the hearing aid.
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25 gramm ng equi pnent via the connection 3.
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a directional controller, e.g. of the kind known from WO 01/01731 Al, a single pa-
rameter representing the shape of the directional characteristic — in each band — may be
used to calculate a model of the full directional system. WO-A-2005/029914, incorpo-
ratéd herein by reference, describes how a single parameter, determines the directional
characteristics of the hearing aid. Preferably, this parameter is transmitted to the pro-
gramming equipment via the connection 3. Transmission of such parameters is as such
well known, and the skilled person will know to use an appropriate protocol such as the
Digital Screwdriver (DSD) protocol developed by Etymo'tic Research Inc., which infer
alia allows register values to be read from a hearing aid. Also, such transmission is dis-

closed in US-A-4989251, also incorporated herein by reference.

The mode] currently in use may then be presented graphically by mapping these pa-
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each band, a representation of |oop-gain 7, a maxi num

avai |l able gain 8, which is the 15 | oop-gain 7 plus

the gain-margin and is referred to as "supergain”,

and nonentary sig- nal level 9. -For the graphich
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It should be noted that, in order to illustrate that the number of frequency bands repre-

' sente‘d in the graphic display is merely a matter of design in the hearing aid 2 to be fit-

ted, both figure 3 and figure 4 use representations with eleven frequency bands. As

shown in {igure 4, this information may also relate to a transposing system. It is known

-~ in the art, that such a system may be useful e.g. for treatment of severe hi gh-frequency

hearing loss. According to this fechnology, signal components in frequency bands with
severe loss may be translated (also called transposed) to other frequency bands where
the hearing loss is less severe. By the hearing aid sending information to the program-
ming equipment about which channels are currently being transposed the transposed
parts may be indicated in a way making them distinguishable from the normal signél of
those bands. Accordingly, a good representation of such a system will show the mép—

ping of signal components from bands with severe loss 10-12 onto bands with less se-



-10

15

20

25

anpl e, a single paraneter would suffice for them all

simlarly a single paraneter would suffice if they
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The parameters which are transmitted from the hearing aid 2 to the programming

equipment, could be the knee points 22a, 22b and the compression or expansion ration
on either side of the knee points. Thus, taking as an example the gain in the band
around 125 Hz, the parameters transmitted would be the location of the knee points 22a
and 22b in terms of input level. The degree of expansion below knee point 22a, be-
tween the knee points 22a and 22b, and the degree of expansion above the knee point
22b. In the example the term expansion is not to be taken literally, as below the knee
point 22a there is in facta éo:mpression, i.e an expansion less than one. Between the
knee points 22a and 22b the expansion is neutral b, and above the knee point 22b the

expansion is in fact limiting.

Even though the description of the embodirnents above has included the derivation, in

the hearing aid, of the information on the state of operation of the relevant signal proc-
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state of operation of said signal processing system
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feedback cancellation system, a transposing systena and a compressor system.

4, The programming equipment according to claim 1 or 2, wherein the graphical
representation relates to a directional system.

5. The programming equipment according to claim 4, wherein the graphical
representation includes mapping parawmeters by markers against frequency values, the
markers being selected from the group consisting of “omni”, “cardicid”,
“supercardioid”, “hypercardioid”, and “bipolar®. ‘

6. 'The programming equipment according 1o claim 1 or 2, wherein the graphical
representation relates to a feedback cancellation system,

7. The programming equipment according to claim 6, wherein the graphical
representation incudes mapping at Ieast one of loop-gain and gain margin against
frequency vaines. _

&, The programming equipment according to claim 1 or 2, wherein the graphical
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said first signal processing system.
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13. A method for programming a hearing aid, said hearing aid being adapted for
changing a state of operation over time, the method comprising the steps of reading
data from the hearing aid, coding parameters to the hearing aid, deriving information on
the current state of operation of at least a first signal processing system included in the
hearing aid, calculating, on the basis of the derived information, models for the state of
' operation of said first signal processing system, and presenting a graphical
| representation of this model to the user of the programmming equipment.

14. The method according to claim 13, comprising the step of receiving, from the
heating aid, information on the current state of operation of said first signal processing

systems.
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