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AISA: An AccUrAte method for Assessing 
the AcouStIc EffEct of the EARmould

IntroductIon
One of the cornerstones of hearing aid fitting is 
acoustic accuracy. Without control of the sound at 
the eardrum, there is a risk that hearing aid users are 
insufficiently or overly compensated for their hearing 
loss, and well-substantiated and optimised hearing aid 
signal processing features may lose power. Ultimately, 
deficient management of the acoustics may therefore 
negatively impact the hearing aid user’s performance 
and satisfaction.
A major challenge in fitting hearing aids is to ensure 
that the actual gain applied at the individual eardrum 
matches the gain prescribed by the fitting rationale. 
This is not a trivial matter, since the sound pressure at 
the eardrum depends on the anatomy of the individual 
ear and, particularly, on the degree of openness of the 
acoustic fitting.
When wearing a hearing aid, the sound pressure 
level at the hearing aid user’s eardrum is not only 
determined by the output of the hearing aid, but is 
also influenced by the effect of any ventilation (vent) 
present in the hearing aid’s shell or mould, or leakage 
between the earmould and the walls of the ear canal.  
The vent affects the sound pressure at the eardrum in 
two ways. Firstly, the sound from the hearing aid loses 
intensity at lower frequencies, resulting in a “tinny” 

 WidexPRESS  WWW.Widex.cOm 1

no.25

By hanne Pernille Andersen,  
morten Agerbæk nordahn and Anders holm Jessen

quality. This effect, termed the vent effect, is defined as 
the difference in hearing aid generated sound pressure 
level, measured at the eardrum, after the introduction 
of a vent into the shell/ear mould. Secondly, sound also 
finds its way to the eardrum directly through the vent. 
This is referred to as the directly transmitted sound. 
The sound heard by the hearing aid user is the sum of 
these sound sources at the eardrum.

AiSA provides a way to accurately assess the overall 
acoustic effect of the earmould in-situ. The technique 
can for instance be employed to estimate the acoustic 
changes introduced by the vent from a single measure-
ment. This estimate can then be used to compensate 
for the effect of the vent to ensure that the prescribed 
gain is in fact provided at the eardrum.
it is a general misconception that the physical vent di-
ameter alone produces the vent effect. While it is true 
that the vent diameter is the most influential param-
eter (Lybarger, 1985), it is possible to identify at least 
five major variables which influence the magnitude of 
the vent effect: Vent diameter, vent length, leakage, 
residual volume, and middle ear properties. Thus, sim-
ply knowing the vent length and vent diameter does 
not automatically allow one to accurately predict the 
effect of a vent. if you rely exclusively on the gain of a 



hearing aid and the vent dimensions of the earmould to 
predict the output, the in-situ output may be very dif-
ferent from the intended output. each of the five major 
variables will be discussed later on. 

Assessment of In-sItu AcoustIcs 

A complex model
central in AiSA is a complex model of the in-situ 
response of a hearing aid which relates the maximum 
gain before feedback to the vent effect and direct 
sound. We have based the development of our acoustic 
computer simulation tools on the available knowledge 
about the acoustic behaviour of receivers, tubing, ear 
canal, etc. (e.g., Blackstock, 2000; Brüel & Kjær, Prod-
uct data sheet; egolf, 1980; egolf et al., 1988; Flanagan, 
1972; Hudde & engel, 1998; Keefe, 1984; Lampton, 
1978; LoPresti, 2000; Stinson, 1989; Stinson & Lawton, 
1989). in such a simulation, it is possible to simulate 
changes, such as a larger ear, a leakage, or vent size, 
and see what they may do to the sound pressure in the 
real world. in the same way, it is possible to compare 
measurements from the real world to simulated meas-
urements and change parameters in the simulation to 
make the simulated measurements look like the real 
world measurements.
The model, which is a transmission line model, com-
prises a block schematic model with each component 
in the acoustic path, including the hearing aid receiver, 
tubing, ear and eardrum, vent, leakage radiation and 
hearing aid microphone. The model makes it possi-
ble to predict the relative sound pressure with a high 
degree of accuracy for all types of hearing aids. This 
way, the feedback test, the vent effect and the directly 
transmitted sound can be simulated for any given vent 
size. 
in the next sections, the transmission line model is 
used to analyse the acoustic consequences of certain 
key variables in the properties of the earmould and the 
user’s ear.

estImAtIon of the Vent effect
in the following, the vent effect is analysed in depth. 
As stated above, at least five major variables - vent 
diameter, vent length, leakage, residual volume, and 
middle ear properties - influence the vent effect. Thus, 
simply knowing the vent length and vent diameter does 
not automatically permit an accurate estimation of the 
vent effect. An accurate prediction of the vent effect 
requires an assessment with the earmould in place. 
AiSA makes it possible to estimate the in-situ acous-
tics in the ear, including the vent effect, from a single 
measurement. How and why this is possible will be 
discussed in more detail in the following.

the Vent effect And the helmholtz  
resonAnce
The vent effect is defined as the change in the sound 
from the hearing aid receiver, measured at the ear-
drum, with the introduction of a ventilation channel 
through the earmould. 
The vented in-situ hearing aid is, in essence, a Helm-
holtz resonator, which functions in the same manner as 
a bottleneck when somebody blows over the opening. 
The bottleneck is the vent and the bottle itself corre-
sponds to the residual volume between the earmould 
and the eardrum. 

Figure 1. The vent and the residual ear canal function like a bottle.

The Helmholtz resonator may be excited by three 
sources of sound: sound from the hearing aid receiver, 
external sound, and vibrating ear canal walls dur-
ing own speech. For all three sources, the system will 
resonate at the Helmholtz frequency, which is the main 
resonance frequency in the ear canal once an earmould 
has been inserted. Since the vented hearing aid is es-
sentially a Helmholtz resonator, the vent effect always 
has a similar shape as a function of frequency, charac-
terised by a resonance frequency (i.e., the frequency 
at which sound is amplified), a frequency-dependent 
attenuation below that frequency, and no effect above 
the frequency. 
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Figure 2. Vent effect in a hearing aid. its shape is always the 
same with a resonance frequency at which sound is amplified, 
a frequency-dependent attenuation below the resonance fre-
quency, and no effect above the resonance frequency.
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The resonance frequency is dependent on the length 
and diameter of the vent, and the volume of the re-
sidual ear canal, but the curve is always shaped as de-
scribed above. Therefore, in essence, in a system where 
all parameters are clearly defined, the vent effect may 
be denoted by a single parameter, for instance the vent 
diameter, which mirrors the frequency of the Helmholtz 
resonance. This fact is what makes it possible to apply 
AiSA to hearing aids. AiSA detects the Helmholtz reso-
nance frequency and predicts how the resonator will 
influence the different sound sources at the eardrum. 

fActors InfluencIng the In-sItu output
in the following sections, factors which influence the 
Helmholtz resonance frequency will be described 
by means of the vent effect. The section is based on 
simulations reported in Kuk and Nordahn (2006). it is 
recommended to read the article for further details.

physIcAl dImensIons of the Vent
As mentioned above, the most influential parameter 
to affect the vent effect is the physical dimensions of 
the vent. We can see in figure 3 below that as the vent 
diameter increases, the output in the low frequencies 
decreases, and the resonance frequency moves to a 
higher region.
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Figure 3.  effect of vent diameter on the output of a hearing aid.  
A 3 mm vent reduces the output at 200 Hz by as much as 23 dB 
compared to a closed earmould (ø= 0 mm). Reproduced from 
Kuk & Nordahn, 2006.

Figure 4 below shows the effect of the length of the 
vent on the vent effect. We can see that as the length 
increases, the amount of low frequency attenuation 
decreases, and the resonance frequency shifts to a 
lower region. 
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Lvent = 23.2 mm
Lvent = 19.3 mm
Lvent = 15.4 mm

Figure 4. Vent effect as function of frequency for different vent 
lengths. An increase in length results in a decrease in low-
frequency gain reduction and a shift of resonance frequency to 
a lower region. A vent diameter of 2 mm is used in the example. 
Reproduced from Kuk & Nordahn, 2006.

in summary, as the vent diameter increases, low-
frequency attenuation increases, and the resonance 
frequency shifts to a higher frequency region. in 
contrast, as vent length increases, attenuation in the 
low frequency decreases, and the resonance frequency 
occurs in a lower region. Put in a different way, what 
we can see in the two figures above is that a decrease 
in the length of the vent will produce the same effect 
as an increase in the vent diameter; viz., a larger vent 
effect.

leAkAge
Leakage, defined as the unintentional venting which 
may occur between the earmould and the ear canal 
wall, can also influence the vent effect. Geometrically, 
a leak can be considered as a slit with a certain height, 
width and length.

Figure 5 below shows the output as different leaks 
are introduced into an earmould with a 2 mmØ vent. 
The leaks are assumed to exist over the entire length 
of the earmould, and a quarter of the way around the 
mould. The height of the leaks is 0.05 mm (small), 
0.2 mm (medium), and 0.5 mm (large), correspond-
ing to cylindrical vent sizes of 0.9 mmØ, 1.6 mmØ and 
2.5 mmØ, respectively. We can see that as the size of 
the leak increases, attenuation in the low frequencies 
also increases, and the resonance frequency shifts to a 
higher region.
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Small leak
Medium leak
Large leak

Figure 5. effect of different degrees of leakage on the vent 
effect. The example is based on an earmould with a 2 mm vent 
diameter. Reproduced from Kuk & Nordahn, 2006

in other words, we can see that a large leak will pro-
duce the same result as a large vent diameter; viz., a 
large vent effect.

resIduAl Volume In the eAr cAnAl 
The residual volume between the earmould and the 
eardrum can influence the vent effect too. 
Figure 6 below shows the vent effect in three different 
residual ear canals: A small (0.5 cc), regular (0.7 cc), 
and large (0.9 cc) ear canal volume between the mould 
and the eardrum. We can see that the largest vent ef-
fect is found with the small ear, i.e. the small ear has a 
higher amount of low-frequency attenuation, and the 
resonance frequency occurs in a higher region than is 
the case with the regular and large ears. The resonance 
will also have a smaller effect than in a regular and 
large ear. 

100 2  4  6  8  1k 2  4  6  8 10k

-30

-20

-10

0

10

Frequency [Hz]

V
en

t e
ffe

ct
 [d

B
]

 

Large ear
Medium Ear
Small ear

Figure 6. effect of residual ear canal volume on the vent effect. 
The largest vent effect is seen with the small ear. The example is 
based on a vent with a 2 mm diameter and a length of 19.3 mm. 
Reproduced from Kuk & Nordahn, 2006.

if we compare figure 6 above with figure 1, which 
shows the effect of vent diameter, we can see that a 
small ear will produce a similar effect as a large vent 
diameter; viz., a large vent effect.

mIddle eAr propertIes
in addition to the length and diameter of the vent 
and the volume of the residual space between the 
mould and the eardrum, the Helmholtz resonance also 
depends on the compliance (freedom of movement) of 
the eardrum. 
Figure 7 below compares the vent effect of an ear with 
otosclerosis and an ear with ossicular discontinuity to 
that of a normal ear. The ear with the otosclerosis has a 
less mobile eardrum compared to a normal ear. The ear 
with ossicular discontinuity, on the other hand, has a 
hyper-mobile eardrum compared to a normal ear. 
inspection of figure 7 reveals that, in comparison with a 
normal ear, a hyper-mobile eardrum will have less low-
frequency attenuation, and the resonance frequency 
will occur in a lower region. A stiff eardrum, on the 
other hand, will have more low-frequency attenuation, 
and the resonance will occur in a higher frequency re-
gion. The resonance will also have a greater effect than 
in a normal ear.
 

100 2  4  6  8  1k 2  4  6  8 10k

-30

-20

-10

0

10

Frequency [Hz]

V
en

t e
ffe

ct
 [d

B
]

 

Incudo-stapedial disconnection

Normal ear
Otosclerosis

Figure 7. Simulated effect of middle ear compliance on the vent 
effect. The example is based on an earmould with a 2 mm vent 
diameter and  a length of 19.3 mm. Reproduced from Kuk & 
Nordahn, 2006.

if we compare the effect of middle ear compliance as 
shown in figure 7 above to the effect of vent diameter 
as shown in figure 1, we can see that a stiff eardrum has 
the same effect as a large vent diameter; namely that it 
increases the vent effect.

the centrAl role of the feedbAck test
The feedback test measurement, which is performed 
during the fitting of a Widex hearing aid, is conducted 
in the clinic with the hearing aid placed in the user’s 
ear. The first step in AiSA involves an estimation of the 
equivalent vent size (explained below) by means of the 
feedback test. 
The feedback test is performed routinely during the 
fitting procedure by playing a signal with the hearing 
aid receiver and picking up the acoustic signal with the 
one or more microphones. The result of the feedback 
test relates systematically to the size of the vent, and 
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is therefore suitable for estimating an equivalent vent 
size. more specifically, vent diameter affects high 
frequency output by limiting the maximum gain before 
feedback. 

Figure 8 below illustrates the relationship between vent 
diameter and maximum gain before feedback. We can 
see that, with a closed earmould (the blue curve), as 
much as 70 dB of gain is available in the low frequen-
cies, while only 50 dB is available in the high frequen-
cies. As the vent diameter increases, the available gain 
decreases. 
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Figure 8. maximum gain before feedback as a function of 
different vent diameters. As the vent diameter increases, the 
available gain decreases. The decrease is more rapid  in the high 
frequencies than in the low frequencies. Reproduced from Kuk & 
Nordahn, 2006.

The result of the feedback test is compared to an 
average simulated hearing aid user stored in the fitting 
software. By changing the vent size in the simulation 
until the simulated measurement is similar to the real 
world measurement, it is possible to make a very ac-
curate prediction regarding the vent effect in the real 
fitting. The vent size needed in the simulation to match 
the real world feedback test result is then shown as the 
in-situ vent size in compass.
Three sets of simulated data have been included in the 
fitting software for each vent diameter: Results from 
simulated feedback tests with different vent sizes, vent 
effect, and directly transmitted sound (i.e., sound pass-
ing into the ear canal through vent and leaks without 
amplification from the hearing aid). Thus, when the 
hearing care professional performs the feedback test, 
the measured data is compared to the simulated data, 
and the vent diameter which gives the best fit between 
the measured and simulated feedback test is identified. 
This is denoted the equivalent vent diameter. 
Having obtained the equivalent diameter, we also have 
an accurate model of the vent-related acoustics in the 
individual hearing aid user’s ear. This makes it possible 
to estimate a number of acoustic parameters, including 
the vent effect, directly transmitted sound, etc. With 

this information at our disposal, we have the tools to 
estimate the total sound pressure at the eardrum in 
ventilated fittings. 

leAkAge Is Included In the estImAtIon of 
the Vent effect
Widex uses the feedback test to take a snapshot of the 
acoustics, so to speak. This snapshot includes any leak-
age between the earmould and ear canal wall. in fact, 
it is almost impossible to achieve a completely sealed 
ear mould without hurting the user while inserting the 
mould into the ear. A certain degree of leakage will 
always be present, and the acoustic effect will depend 
on the quality of the ear impression and the mould 
itself. For particularly poor moulds, the uncontrollable 
leakage between the earmould and ear canal wall will 
even differ from insertion to insertion during daily life. 
AiSA takes the in-situ leakage into account when esti-
mating the equivalent vent diameter during the fitting 
session. This has at least two advantages:
● The vent estimate, and therefore also the fitting, 

becomes more precise
●	A large difference between the physical and esti-

mated vent size indicates to the hearing care profes-
sional that the earmould is poor

in compass, the estimated vent size is shown after the 
feedback test is performed (in-situ vent effect). 
in a fitting session where the physical vent size in  
a cic is, for instance, 1 mmØ and AiSA says that it is 
2.5 mmØ, the hearing aid may squeal. This may lead 
to the erroneous conclusion that AiSA is making the 
hearing aid squeal. The truth is that the somewhat 
larger estimate of the vent size is a sign that there is a 
huge leakage between the earmould and ear canal wall 
which makes the hearing aid squeal. 

correctIon for the Vent effect 
Once we have obtained an accurate idea about how 
the sound pressure at the eardrum is altered as a result 
of the vent effect, we are able to correct for it. The 
purpose of correcting for the vent effect is to obtain a 
greater degree of control with the sound pressure at 
the eardrum, so that the in-situ gain will be as close to 
the intended target as possible. 
The assessment of the in-situ acoustics and the subse-
quent gain correction involve four main stages: 
1) in-situ assessment of the acoustic effects of the vent. 
2) correction of the Sensogram on the basis of the 

estimated vent effect.
3) calculation of gain on the basis of the corrected 

Sensogram.
4) correction of insertion gain.
correction for vent effect is relevant for all signals 
generated by the receiver in the hearing aid, i.e. Senso-
gram and insertion gain. The effect of the vent on the 
feedback test was already established when estimat-
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ing the equivalent vent diameter. The correction of the 
Sensogram and the insertion gain will be discussed 
below.

correctIon of the sensogrAm 
When the Sensogram is measured with a ventilated 
earmould, some of the low frequency sound will be at-
tenuated below the hearing threshold. The hearing care 
professional must therefore increase the level of the 
Sensogram tones accordingly to identify the hearing 
thresholds. in the example in figure 9 below, a Senso-
gram threshold of about 60 dB has been measured at 
250 Hz with a 2.5 mmØ vent in a person with a flat 
50 dB hearing loss. However, using this result would 
mean that gain would not be calculated according to 
the actual hearing loss, but on the basis of the hearing 
loss in combination with the vent effect. This would 
result in an inaccurate fitting. Therefore, the Senso-
gram must be corrected for the vent effect before the 
required insertion gain for the individual hearing loss 
is calculated. This is automatically done by the fitting 
software.

Figure 9. example of a Sensogram measured with a 2.5 mm vent.  
According to the audiogram, the person has a 50 dB flat hearing loss. 
The Sensogram threshold is 60 dB for 125 and 250 Hz, however.

correctIon of the InsertIon gAIn
When the receiver produces sound, the sound pressure 
at the eardrum will be reduced as a result of the vent 
effect. Therefore, the insertion gain must also be cor-
rected for the vent effect in order to ensure the audibil-
ity of low frequency sounds. For simplicity’s sake, let us 
continue with the example from the previous section 
and assume that a hearing aid user has a true hearing 
loss of 50 dB and a measured Sensogram threshold of 
60dB at 250 Hz due to the vent effect of 10 dB. Using 
the half-gain rule (Lybarger, 1944, 1963) as an illustrative 
fitting rationale, a hearing loss of 50 dB leads to a target 
gain of 25 dB. However, if we apply an insertion gain of 
25 dB, the actual amplification will only be 15 dB due to 
the 10 dB vent effect. So the vent effect must be taken 

into consideration when the appropriate insertion gain 
is calculated. in the example, an insertion gain of 35 dB 
would be needed to obtain the target gain of 25 dB. 

WhAt About the future?
efforts are constantly made to ensure that AiSA pro-
vides the most accurate picture of the in-situ acoustics 
in every situation. The possibilities offered by AiSA in 
terms of ensuring precise gain prescription will be ex-
plored to the widest possible extent in future products 
for even further precision in fitting. 
The following implementations in connection with 
AiSA will be available in Widex cLeAR440 and future 
products: 

●	 Sound Harmony is introduced for flex fittings. in 
other words, the possibility of compensating for 
directly transmitted sound by making bands trans-
parent (explained in the section below) in ventilated 
(i.e., flex) fittings will be available. 

●	A small adjustment of the limit for when bands are 
made transparent in open fittings.

●	Optimisation of average earmould data for even 
more precision in flex fittings.

The purpose of these implementations is to optimise 
fitting accuracy even further for the benefit of the indi-
vidual user’s comfort.
The main benefits of the changes in AiSA in relation to 
ventilated fittings are summarised below:

●	 Band transparency will minimise the risk of uncer-
tainty with respect the amount of gain which is ap-
plied caused by phase disruption. 

●	 The hearing care professional may choose a very 
open ventilated earmould and obtain roughly the 
same ReiG as with an open fitting. 

●	 internal noise is eliminated in the transparent bands. 
This gives a quieter and more stable impression of 
the sound.

sound hArmony In flex fIttIngs
As a novelty, Sound Harmony is available for flex fit-
tings in Widex cLeAR440 and future product releases. 
Originally introduced in connection with open fittings, 
Sound Harmony comprises two major steps. The first 
central step involves a compensation for the reduction 
in sound pressure in the low frequencies. The second 
step involves turning off the amplification in those 
bands where the compensation leads to the directly 
transmitted sound and the amplified sound being 
about equal in level (the term ‘band transparency’ re-
fers to the turning off of bands) to avoid uncertainties 
with respect to how much gain is given. 
With a completely closed earmould, there is no vent 
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through which external sound can leak in. However, 
with a flex fitting there will always be a certain amount 
of directly transmitted sound leaking in through the 
vent or leaks. in Figure 10 below, the ReiG (real ear 
insertion gain) for an external sound source is indicated 
by the red curve. The curve includes both the contribu-
tion from the hearing aid sound and the direct sound. 
The green curve shows the insertion gain (iG), which 
is the sound from the hearing aid in isolation. The blue 
curve shows the isolated direct sound when the hear-
ing aid is turned off. 
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Figure 10. An example of the mixing of the insertion gain and the 
directly transmitted sound at the eardrum.

it may be observed that the green curve slopes radi-
cally below the Helmholtz resonance around 650 Hz. 
This is due to the vent effect and reflects that the low 
frequencies are attenuated. it can also be seen that the 
directly transmitted sound dominates over the hear-
ing aid sound at low frequencies. This is partly a result 
of the vent effect having attenuated the hearing aid 
sound, and partly a result of the direct sound leaking in 
through the vent unattenuated at low frequencies. This 
gives rise to two phenomena:

●		The stronger of the directly transmitted sound and 
the in-situ insertion gain dominates the total gain.

●	An acoustic phenomenon called phase disruption, 
which occurs when the directly transmitted sound 
and the insertion gain are equally strong, while 
the relative phase varies. Phase disruption leads to 
uncertainties with respect to the amount of eardrum 
gain which is actually applied. These uncertainties 
are seen as ripples on the ReiG (red curve).

Sound Harmony makes sure that gain application is al-
ways under control by making bands transparent when 
the direct sound and the hearing aid sound are at the 
same level. The necessary information for making the 
relevant bands transparent in a particular frequency 
range is made available through AiSA:

1. We know the expected ReiG at the eardrum for a 
closed fitting. This is part of any hearing aid’s default 
data, based on coupler measurements done by the 
hearing aid manufacturer.

2.  We know how the vent changes the hearing aid 
sound at the eardrum (the estimated vent effect).

3. We know how external sounds are attenuated by the 
vent (the estimated direct sound).

4. We thus know the strength ratio between the hear-
ing aid gain and the direct gain.

The above information enables us to evaluate the 
strength ratio and set up a rule about when bands 
should be made transparent. 

Slight change in fitting rationale based on the 
in-situ vent effect estimate for further preci-
sion

When performing a flex fitting, there is always a risk 
that the fitting may in effect be more acoustically open 
than intended because of leakage and earmould fit. 
AiSA is the feature that ensures compensation in gain 
based on an in-situ estimate of the acoustics of the fit. 
in Widex cLeAR440 and future hearing aid products, 
the compensation applied in accordance with the 
fitting rationale on the basis of the in-situ vent effect 
estimate will be changed slightly for even more preci-
sion in all fittings.
in flex fittings, the possibility of making bands trans-
parent is introduced to ensure that flex fittings which 
are in effect acoustically open will have compensation 
of gain. Band transparency in flex fittings will depend 
on whether a critical limit is reached.
A number of bands can also be made transparent in 
open fittings if the critical limit is reached. moreover, 
a minor adjustment in the critical limit will result in 
slightly fewer bands being made transparent. 
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AVerAge eArmould dAtA
Our fitting rationale was developed with unsealed ear-
moulds, with the risk of unintended leakage between 
the earmould and ear canal wall. in product ranges up 
to and including mind, the model of the in-situ hearing 
aid included no leakage, but emulated a completely 
sealed earmould. in future products, however, the more 
realistic situation, where a small leakage is unavoidable 
for hard earmoulds, will constitute the reference ear-
mould. This is relevant for the shape of the modelled 
vent effect data, which becomes a bit less pronounced 
(slightly shallower slope at low frequencies). The effect 
will be relatively small, but it has been implemented 
all the same since it produces a more realistic gain es-
timation for closed earmoulds that are not completely 
sealed.

summAry And conclusIon
Accurate gain prescription requires knowledge of how 
the hearing aid will perform in the user’s ear. AiSA (As-
sessment of in-situ Acoustics) is a technique by which 
the in-situ acoustics in the ear can be estimated from 
a single measurement. This can be used to accurately 
assess the acoustic changes introduced by the vent in 
the earmould and compensate for the vent effect in the 
prescribed gain. 
The vented in-situ hearing aid is, in essence, a Helm-
holtz resonator. AiSA detects the Helmholtz resonance 
frequency on the basis of a measurement obtained by 
means of the user’s hearing aid and transforms this 
measurement into an estimate of the vent effect. 
Once an accurate estimate of how the sound pressure 
at the eardrum is altered as a result of the vent, AiSA 
is also able to correct for it. corrections are relevant in 
connection with the Sensogram, the insertion gain and 
the directly transmitted sound (Sound Harmony). The 
purpose of correcting for the vent effect is to obtain a 
greater degree of control with the sound pressure at 
the eardrum to ensure that the in-situ gain will be as 
close to the intended target as possible. 
We are constantly striving to ensure that AiSA pro-
vides the most accurate picture of the in-situ acoustics 
possible. The possibilities offered by AiSA in relation to 
precise gain prescription will be explored to the widest 
possible extent in future products. 
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