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HEARING AID FITTING SYSTEM AND A METHOD OF FITTING A HEARING 

AID SYSTEM 

The present invention relates to hearing aid fitting systems. The present invention also 

relates to a method of fitting a hearing aid system. 

5 BACKGROUND OF THE INVENTION 

In the context of the present disclosure, a hearing aid should be understood as a small, 

microelectronic device designed to be worn behind or in a human ear of a hearing-

impaired user. A hearing aid system may be monaural and comprise only one hearing 

aid or be binaural and comprise two hearing aids. Prior to use, the hearing aid is 

10 adjusted by a hearing aid fitter according to a prescription. The prescription is based on 

a hearing test, resulting in a so-called audiogram, of the performance of the hearing-

impaired user's unaided hearing. The prescription is developed to reach a setting where 

the hearing aid will alleviate a hearing loss by amplifying sound at frequencies in those 

parts of the audible frequency range where the user suffers a hearing deficit. A hearing 

15 aid comprises one or more microphones, a microelectronic circuit comprising a signal 

processor, and an acoustic output transducer. The signal processor is preferably a 

digital signal processor. The hearing aid is enclosed in a casing suitable for fitting 

behind or in a human ear. 

In a traditional hearing aid fitting, the hearing aid user travels to an office of a hearing 

20 aid fitter and the user's hearing aids are adjusted using the fitting equipment that the 

hearing aid fitter has in his office. Typically the fitting equipment comprises a 

computer capable of executing the relevant hearing aid programming software and a 

programming device adapted to provide the link between the computer and the hearing 

aid. This procedure is disadvantageous in cases where it is difficult or expensive for the 

25 hearing aid user to visit a hearing aid fitting office. 

Methods for remote fitting of hearing aids have been proposed in the art. 

DE-A1-19600234 discloses a method of fitting a hearing aid, wherein data are 

transmitted from the fitting equipment and to the hearing aid using a remote data 

transmission link such that the hearing aid fitting can be carried out practically 

30 independent on the distance between the hearing aid user and the hearing aid fitter. In 
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one embodiment the system comprises two computers that are connected using an 

ISDN link and in another embodiment one of the two computers comprises means for 

transforming the data, received over the transmission link, into a data format that can 

be understood by the hearing aid. 

5 DE-U1-29905172 discloses a programming device that can be coupled directly to a 

telephone line, a modem or a computer, whereby data can be transmitted to and from 

the programming device. The programming device is adapted to access and adjust the 

setting of a hearing aid. In this way the hearing aid fitter can adjust the setting of a 

distant hearing aid using the programming device and a telephone line for providing the 

10 data transmission link between the programming device and the fitting software located 

within the hearing aid fitter's office. 

W0-A2-2011/128462 discloses a method for providing distant support to a plurality of 

personal hearing aid users. Prior to a support session, users are paired with providers by 

storing a pairing information and when starting a support session, the stored pairing 

15 information is used to determine a support provider. According to an embodiment data 

exchanged between the user computer and the supporter computer is relayed by a relay 

server, whereby both user and support provider may be located behind a firewall. 

The methods disclosed in W0-A2-2011/128462 are disadvantageous in that they 

require the hearing aid user to start an application software that may have to be 

20 installed on the user's computer and establish a data connection between the personal 

hearing system and the user computer. Especially since many hearing aid users are 

elderly it can not be presumed that the hearing aid user is familiar with computers 

and/or can figure out how to initiate a request for support. 

The methods disclosed in W0-A2-2011/128462 are also disadvantageous in that a 

25 support provider is determined based on stored pairing information that links the 

hearing aid user to a specific support provider and in that a data connection is 

established between two computers located respectively at a support provider and at the 

support requesting user. The disclosed method is therefore inflexible with respect to the 

choice of support provider and the location of the support provider. 

30 Furthermore the embodiments disclosed in W0-A2-2011/128462 are inflexible with 

respect to the possibility for a skilled hearing aid user to carry out relatively simple 
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support operations such as e.g. fine tuning of his hearing aid system using a fitting 

software server that is located remotely from the hearing aid user. 

It is therefore a feature of the present invention to provide a hearing aid fitting system 

that allows distant support to be provided by basically any qualified support provider. 

5 It is another feature of the present invention to provide a hearing aid fitting system for 

remote fitting that does not require the hearing aid user to install or maintain software. 

It is still another feature of the present invention to provide a hearing aid fitting system 

that allows the hearing aid user to fine tune his hearing aid system using a remote 

hearing aid fitting software server. 

10 It is yet another feature of the present invention to provide a hearing aid fitting system 

that can perform a remote fitting with a programming device that is independent on the 

selected software platform for the fitting software. 

It is still another feature of the present invention to provide an improved method for 

remote fitting of a hearing aid. 

15 SUMMARY OF THE INVENTION 

The invention, in a first aspect, provides a hearing aid fitting system according to claim 

1. 

This provides a hearing aid fitting system that allows any qualified support provider to 

carry out the remote fitting. 

20 The invention, in a second aspect, provides a method of remote fitting of a hearing aid 

according to claim 11. 

This provides an improved method of remotely fitting a hearing aid system. 

Further advantageous features appear from the dependent claims. 

Still other features of the present invention will become apparent to those skilled in the 

25 art from the following description wherein the invention will be explained in greater 

detail. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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By way of example, there is shown and described a preferred embodiment of this 

invention. As will be realized, the invention is capable of other embodiments, and its 

several details are capable of modification in various, obvious aspects all without 

departing from the invention. Accordingly, the drawings and descriptions will be 

5 regarded as illustrative in nature and not as restrictive. In the drawings: 

Fig. 1 illustrates highly schematically a hearing aid fitting system according to a first 

embodiment of the invention; 

Fig. 2 illustrates highly schematically a hearing aid fitting system according to a 

second embodiment of the invention; 

10 Fig. 3 illustrates highly schematically a hearing aid fitting system according to a third 

embodiment of the invention; and 

Fig. 4 illustrates in a more graphical manner a hearing aid fitting system according to 

the first embodiment of the invention. 

DETAILED DESCRIPTION 

15 Reference is first made to Fig. 1, which illustrates highly schematically a hearing aid 

fitting system 100 according to a first embodiment of the invention. The hearing aid 

fitting system 100 comprises a first client 101, an external device 102, a control server 

103, a hearing aid user database server 104 and a hearing aid system 110. 

The first client 101 further comprises hearing aid fitting software 105, a fitting 

20 connection software 106 and a fitting software driver 107. The external device 102 

comprises an external device connection software 108 and an external device software 

driver 109. 

The control server 103 comprises a look-up database that holds pairs of unique hearing 

aid user identifications and unique hearing aid system identifications. 

25 The individual components of the hearing aid fitting system 100 are further described 

below in association with an explanation of the method steps carried out in a normal 

hearing aid fitting session using the fitting system 100 according to the first 

embodiment of the invention. 
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In a typical situation the hearing aid fitter will initially provide said pairing information 

to the look-up database on the control server 103 when a hearing aid user receives his 

hearing aid system 110 and an external device 102. 

In a variation of the Fig. 1 embodiment the look-up database is located on a separate 

5 server, instead of as a part of the control server. 

In another variation of the Fig. 1 embodiment the unique hearing aid system 

identification is replaced by a unique external device identification. In this way the 

pairing information stored in the control server does not have to be updated if e.g. the 

hearing aid user replaces his hearing aid system. Furthermore it adds to the complexity 

10 of the external device and the hearing aid system if the external device is adapted to 

read out a unique hearing aid system identification from the hearing aid system 110. 

In the following the generic term unique device identification may be used to denote 

both the unique hearing aid system identification and the unique external device 

identification. 

15 When the hearing aid user returns to his home after his visit at the hearing aid fitter and 

starts using his hearing aid system, it may be that the hearing aid user after a while 

wishes to have his hearing aid system fine tuned to better suit his personal preferences. 

To this end the external device 102 is powered up, connected to the internet and 

positioned within range of the hearing aid system 110, where after the external device 

20 connection software 108 establishes contact to the hearing aid system 110 and reads the 

unique hearing aid system identification code. Next the external device connection 

software 108 establishes contact to the control server 103 and provides the unique 

hearing aid system identification code and hereby also reporting to the control server 

103 that the external device 102 is online. Basically these steps can be carried out at 

25 any time prior to the remote fitting. 

The remote fitting is carried out in the following manner: using the hearing aid fitting 

software 105 the hearing aid fitter initially accesses a hearing aid user database server 

104 selecting an entry for a hearing aid user, for whom fitting of a hearing aid system 

100 is to be carried out. A unique hearing aid user identification code is assigned to 

30 each hearing aid user. Based on said selection the fitting connection software 106 

establishes contact to the control server 103, provides the unique hearing aid user 



WO 2013/117214 
6 

PCT/EP2012/052000 

identification code and requests the control server 103 to establish a direct 

communication channel, based on said look-up database, with the external device 102 -

that has read the unique hearing aid system identification from the hearing aid system 

110 - and through the interaction of the external device 102 a remote fitting of the 

5 hearing aid system 110 can be carried out. 

According to the embodiment of Fig. 1 data exchanged between the external device 

102 and the hearing aid system 110 are transmitted using wireless link means. 

In the following the generic term redirecting means may be used to denote the external 

device means that provide that the data received over the direct communication channel 

10 is directed to the hearing aid system. 

In a variation according to the embodiment of Fig. 1 data from the external device 102 

and to the hearing aid system 110 are transmitted using wired link means. 

The database server 104 further comprises, for each hearing aid user, data such as 

hearing loss, and details concerning current and prior fittings. In a variation according 

15 to the embodiment of Fig. 1 the database server 104 is integrated as part of the first 

client 101. 

According to the embodiment of Fig. 1 the fitting software driver 107 transforms the 

data output from the hearing aid fitting software 105 into a format suitable for 

transmitting the data to the external device using an Ethernet connection. When the 

20 data reach the external device 102, the external device software driver 109 transforms 

the received data into a format suitable for transmitting the data to the hearing aid 

system 110. This data format is normally based on a proprietary protocol that varies for 

the individual hearing aid system manufacturers. 

According to the embodiment of Fig. 1 the external device 102 is implemented as an 

25 embedded device that is adapted to be inserted directly into an Ethernet connection of a 

standard internet modem and to receive such data. 

The hearing aid fitting system according to the embodiment of Fig. 1 is advantageous 

in that a remote fitting can be carried out in a simple manner through the use of the 

fitting connection software 106 and the fitting software driver 107 that transforms the 

30 output data from the fitting software into a data format that is suitable for transmission 
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over the internet whereby the external device can be implemented as an embedded 

device that is adapted to be inserted directly into a connection of a standard internet 

modem. This makes the external device 102 independent on the selected fitting 

software platform. 

5 Hereby the embodiment according to Fig. 1 is advantageous in that all that is required 

of the hearing aid user in order to enable the remote fitting according to the invention is 

to insert the external device 102 into an Ethernet connection and position the hearing 

aid system 110 within range of the wireless link means of the external device 102. 

The embodiment according to Fig. 1 is further advantageous in that it enables existing 

10 hearing aid fitting software to remotely fit existing hearing aid systems without having 

to modify the fitting software itself. 

Thus the embodiment of Fig. 1 is particularly advantageous for a hearing aid fitter that 

wishes to remotely fit a hearing aid user, such that the hearing aid user it not required to 

make several follow-up visits to the office of the hearing aid fitter. 

15 Reference is now made to Fig. 2, which illustrates highly schematically a hearing aid 

fitting system according to a second embodiment of the invention. 

The hearing aid fitting system 200 of Fig. 2 comprises basically the same elements as 

the hearing aid fitting system 100 of Fig. 1, except that the first client 101 is now split 

into a user client 202 and a hearing aid fitting server 201. 

20 The user client 202 is a simple device having a web browser (this type of device may 

also be denoted a thin client). The hearing aid fitting server 201 comprises the fitting 

connection software 106 and driver 107 already described with reference to Fig. 1 and 

the hearing aid fitting software 205 implemented as a web service such that no hearing 

aid fitting software needs to be installed on the user client 202. A web browser is all 

25 that is required in order to fit a hearing aid system using the user client 202. Especially 

the web service of the hearing aid fitting software 205 provides the graphical user 

interface to the user client 202. 

The embodiment of Fig. 2 is especially advantageous in that the user client is a generic 

device that is platform-independent and in that the communication between the user 

30 client 202 and the hearing aid fitting server 201 is independent of the selected platform 
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for the hearing aid fitting server 201. 

The user client 202 according to the embodiment of Fig. 2 can therefore be any type of 

web enabled device, such as a smart phone or tablet PC, independent on operating 

system. 

5 Reference is now made to Fig. 3, which illustrates highly schematically a hearing aid 

fitting system 300 according to a third embodiment of the invention. 

The hearing aid fitting system 300 of Fig. 3 comprises basically the same elements as 

the hearing aid fitting system 200 of Fig. 2, except that the user client 301 in addition to 

the web browser 304 comprises a wireless access point 303 and that the external device 

10 302 comprises wireless link means that enables the external device 302 to establish the 

initial contact to the control server 103 and the direct communication channel to the 

hearing aid fitting server 201 using the wireless access point 303 of the user client 301. 

The embodiment of Fig. 3 is especially advantageous in that a hearing user only 

requires the user client 301, the external device 302 and internet access in order to fit a 

15 hearing aid system. The hearing aid fitting system 300 according to the embodiment of 

Fig. 3 does not require a modem because the external device 302 connects to the 

internet through the access point 303 of the user client 301. 

According to a variation of the embodiment of Fig. 3 the user client 301 is a smart 

phone or a tablet PC. 

20 In variations of the embodiment of Fig. 3 the external device 302 seeks to establish 

contact to the control server 103 as soon as the external device is powered up. 

In a variation of the Fig. 2 and Fig. 3 embodiments the hearing aid fitting software 205 

of the first client 201 is distributed on a graphical user interface server and a hearing 

aid fitting server. 

25 Reference is finally made to Fig. 4 which illustrates in a more graphical manner the 

hearing aid fitting system 100 according to the first embodiment of the invention. 

The hearing aid fitting system 100 comprises a first client 101, an external device 102, 

a control server 103, a hearing aid user database server 104 and a hearing aid system 

110. 
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Additionally a standard modem 401 is illustrated, whereto the external device 102 is 

connected using an Ethernet connection. 

In variations according to the disclosed embodiments the external device 102, 302 

comprises a unique device identification that is provided to a basic communication 

5 establishing server that based on said unique device identification enables the external 

device 102, 302 to provide the unique hearing aid system identification to a specific 

one among several control servers, whereby an efficient arrangement of the control 

servers can be achieved. 

In other variations according to the disclosed embodiments, the external device is not 

10 implemented as an embedded device. Within the present context an embedded device is 

defined by being designed only for carrying out specific functions within a larger 

system. By contrast, a general-purpose computer, such as a personal computer (PC), is 

designed to be flexible and to meet a wide range of end-user needs. 

In variations according to the disclosed embodiments the Ethernet protocol and 

15 connections may be substituted with other suitable protocols and connections. 

In still another variation of the disclosed embodiments, the communication channel 

between the first client 101 and the external device 102 is established using 

Transmission Control Protocol (TCP) or User Datagram Protocol (UDP) hole 

punching, mediated by the control server 103. 

20 In still another variation of the disclosed embodiments, the data provided to the hearing 

aid system using the fitting system comprises hearing aid system software updates. This 

provides a very versatile method whereby the hearing aid system software can be 

updated without the hearing aid user needs to visit a hearing aid fitter and without the 

hearing aid user needs to install and/or operate any computer software. 

25 
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CLAIMS 

1. A hearing aid fitting system comprising a first client, an external device, a control 

server, a hearing aid system and link means adapted to allow the first client, the 

external device, the control server and the hearing aid system to communicate, 

5 wherein said first client comprises 

fitting software adapted to fit a hearing aid based on a selected hearing aid user 

profile having a unique user identification and fitting connection software means 

adapted to request said control server to establish a communication channel 

between said first client and said external device, 

10 wherein said external device comprises 

a unique device identification, external device connection software means adapted 

to provide said unique device identification to the control server, redirecting means 

adapted to direct the content of the data transmitted over said direct communication 

channel to the hearing aid system, and 

15 wherein said control server comprises 

interface means adapted to provide the direct communication channel between the 

first client and the external device based on corresponding user and device 

identification. 

2. The hearing aid fitting system according to claim 1, wherein said first client 

20 comprises fitting software driver means adapted to code the protocol used for the 

fitting software output into a protocol suitable for transmission in said direct 

communication channel. 

3. The hearing aid fitting system according to claim 1 or 2, wherein said external 

device redirecting means comprises external device software driver means adapted 

25 to code the protocol used for transmission in said communication channel into a 

protocol suitable for communication with the hearing aid system. 

4. The hearing aid fitting system according to any one of the preceding claims, 

wherein said unique device identification is a unique hearing aid system 

identification that has been retrieved by or coded into the external device. 

30 5. The hearing aid fitting system according to any one of the claims 1-3, wherein said 

unique device identification is a unique external device identification. 
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6. The hearing aid fitting system according to any one of the preceding claims, 

wherein the Ethernet protocol is used for coding the data transmitted over said 

communication channel. 

7. The hearing aid fitting system according to any one of the preceding claims wherein 

5 said first client comprises two sub parts, a first sub client comprising web browsing 

means and a fitting server part comprising the fitting software, a corresponding 

graphical user interface and the fitting connection software means. 

8. The hearing aid fitting system according to claim 7, wherein said first sub client 

comprises a wireless Ethernet access point whereby said external device can 

10 connect to the internet through said first sub client. 

9. The hearing aid fitting system according to claim 7 or 8, wherein said first sub 

client is smart phone or a tablet PC. 

10. The hearing aid fitting system according to any one of the preceding claims wherein 

said fitting system is adapted to provide and install data comprising hearing aid 

15 system software updates. 

11. A method of fitting a hearing aid system comprising the steps of: 

- providing a first client, an external device, a control server and a hearing aid 

system, 

- providing a unique hearing aid user identification, 

20 - providing a unique device identification, 

- storing a set of paired hearing aid user and device identifications in the control 

server, 

- using the first client to select a hearing aid user and retrieve the corresponding 

hearing aid user identification, 

25 - using the first client to request the control server to retrieve the device 

identification that is paired with the selected hearing aid user identification, 

- using the first client to request the control server to establish a communication 

channel between the first client and the external device corresponding to the 

retrieved device identification, 

30 - using the control server to establish a communication channel between the first 

client and the external device, 
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- using the first client, the communication channel and the external device to 

remotely fit the hearing aid system. 

12. The method according to claim 11, wherein said communication channel is 

established using Transmission Control Protocol (TCP) or User Datagram protocol 

5 hole punching, mediated by the control server. 


