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Empowering Patients with Personalized
Compression

Widex MySound is an Al-based function that allows the user to
personalize their sound.

By Laura Winther Balling, Anne Mette Jeppesen, Jens Brehm Bagger Nielsen, and Dana Helmink

There is a strong case for personalization of
compression for the individual hearing aid user,

with research indicating large variation between
individuals and situations in preferences and
performance. Such personalization has, until now,
been limited to complicated adjustments of gain and
compression in the fitting software. In contrast, the
new Widex MySound enables the user to personalize
compression in a completely new way.

ompression in hearing aids addresses the fundamental prob-
lem that people with hearing loss have a reduced dynamic

range compared to those with normal hearing. Therefore,
compression - or, more broadly speaking, non-linear amplification
- is a central part of current hearing aids, although the way in which
it is implemented varies. Moreover, there is strong evidence that lis-
teners vary in which type of compression is most beneficial for them,
making the case for compression to be personalized.

Based on a brief outline of the key parameters of compression,
this article summarizes the research on variation in preference and
performance with different compression speeds. This research is the
foundation for including compression speed in the Al-based Widex
MySound personalization, a tool for empowering hearing aid users
to control their sound in daily life.

Key Parameters of Non-linear Amplification

While linear amplification applies the same amount of gain to all
input levels, non-linear amplification varies with input level (Figure
1). Compression is when the increase in output level is smaller than
the increase in input level (eg, between points 2 and 3 in Figure 1),
while expansion is when the output level increases more than the
input level does (eg, between points 0 and 1 in Figure 1). Compression
ratios — the change in input level that produces a 1 dB change in
output level — vary between different hearing aid brands and fitting
rationales, as do the points at which the ratios change, the so-called
knee points.

Another key parameter is compression speed, the speed at which
the gain changes in response to changes in input level. Such input level
changes may be sudden large changes, such as an engine suddenly
stopping or applause after a speech, or small fluctuations, such as the
modulations and silent pauses of speech.
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Figure 1: Linear vs non-linear amplification. The non-linear example is based on
values for 2 kHz for an N3 hearing loss? fitted with the Widex Fitting Rationale.
The solid line shows the combined effect of output from the hearing aid and direct
transmitted sound.

Compression speed is determined by attack time and release time,
The time within which the compressor reacts to an increase in input
level by reducing gain is known as attack time. This is crucial for
protecting listeners against too loud input, which means that attack
times are commonly fast, around 5 ms.! Research on compression
speed therefore centers mostly on release times, ie, how quickly gain

is increased when the input level decreases.

Pros and Cons of Fast and Slow Compression

Both fast and slow compression come with advantages and disad-
vantages, which also depend on compression ratios and knee points.
The full system is complex, with many interdependencies, and the
research on the effects of different choices is not always clear-cut.
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