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Aided Perception of /s/ and /z/ by
Hearing-Impaired Children
Patricia C. Stelmachowics, Andrea L. Pittman, Brends M. Hoover, and Dawna E. Lewis

Otgectina: T ovora gual of s study was (o deter. Schusm, & Hentler, 1966 Dvis,

SeeimemT oot Stelmachowicz, Pittman,

iren weuid poriorm (e tosd wihout @iy,
Crasemartacara Resring ioses 0 o 13 ) wers

arrors imvdving the me of emplex seten s
turm log, imbudded phruse, doguadent dauses).
bound morphores (. plurss, prassesives), mnd the
. o« i

Hoover, & Lewis (2001).

— ey
T TAniTimoie e

-
o s s e e e T e b gt of mid ooty JASA
g o e g i ke, a7 S oy ey B

Comciusions In pmeral, mia (requency swimy (3
104 RiLE) appeared o e mast Imporiant for pareep-

somemhal wider frequency rage 3 io 8 Mils) was  High lnguimse
o e e taiher.
[ryp———

Stelmachowicz, Pittman,
SIMLIIIESL IS S R R R ;

SEImTi TR BTSSR Hoover, & Lewis (2002).
T L

s T st oo M. e, By ....::‘:‘;.."‘.:.7.‘).':“;:...““:_."..1‘5;.‘

Ear and Hearing

Although the spuoch, language, and poadormic char.  with hoaring
acterita of chidres weth evare Ao profnd senami.

e plarality (Potinou.
i abiltion. acadom: performancs, snd prychomocial | Schwarta, Graved, & 2001, Tecke, Kiein,
bohavier (Hom, Dodd Murphy, & Parker, 1998; Davis,  Chams, Moiyuk &« Remner. (5601, 1 i kaly Lhat theme

ice i ofthe
T T Tl Do, Wi
A —————

Encative o aeclor tho farmsant tracemtion die 1o the
presnes of buaring loss. Thims rasulia suggomt that
CHSOTIIRIOA IS0 - Bar & Honing + Copyrigh 02 by Lippimess Wil & Wilkin « Prisd m e USA.

™

Copyright © Uippincatt Willams & Wilkins. Unawthor (26d reproduction of his articia is prohibiled.

The effects of high-frequency amplification on the perception
of /s/ - children
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Searching for the optimal solution...
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SoundRecover evidence
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Word learning improves as a function of bandwidth
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Clinician recognized benefits

Better detection,
distinction
recognition of high
frequency
consonants

Improved access to
environmental
sounds

Improved vocal
quality

Reduced feedback
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Why SoundRecover is disabled

Of those surveyed: In open question, they report

m 40% routinely disable

losses

Disabled when Targets
[ 85% report that age does O
not seem to be a factor could be matched

without it

9 PARC
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0 Disabled for rising, flat or 0 Always enabled in the
SoundRecover for mild mild hearing losses

fitting software

0 Default settings seem too
aggressive

Patients report unnatural
sound quality
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Challenges from our own experience

We know for more profound
hearing losses and for left
corner and ski slope hearing
losses

Sound Quality

Trade-off between
audiological benefit and

Audibility

sound quality Weak

9 PARC
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Strength of Frequency Lowering :>

PHANAK

lifeis on

PHONAK

life is on



Trade-off — audiological benefit and sound quality

- Severe to profound hearing loss with ® output - P real ear ~
no responses beyond 2 kHz

- SoundRecover enabled at maximum

& Enable SoundRecover
CR40

Stronger 4 '= > Weaker

CR4.0

- Minimal benefit — only loud inputs

- Stronger setting needed

But such settings introduce unacceptable sound quality

9 PARC PHONAK
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Phonak has led the way in modern day
frequency lowering and we won't rest
on our success.

We will continue to innovate and
develop this technology so that more
people can experience the benefit of

high frequency audibility and improved
sound quality.
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SoundRecover?2 - intelligent adaptive frequency lowering algorithm

(®) Output-SPL2cc ¥
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cT1 CT2 fOutMax
Linear output area: no frequency /

lowering takes place here Compressed output area:

frequency components in this
area are always compressed
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Parameter explanation

CT1: below this lower cut-off frequency the output is always linear, no frequency
compression applied

CT2: beyond this upper cut-off, compression s always active, as with the original
algorithm

between the cut-offs frequencies, compression is applied only when significant high
frequency energy is present thereby protecting and maintaining the familiarity of mid and
low frequencies sounds

fOutMax: maximum output frequency after frequency lowering - depends on audiogram

Compression Ratio (CR): constant, fixed across the compressed range. SR2 allows an
overall lower compression ratio.

9 PARC PHANAK
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The philosophy of SoundRecover2

Maximize stimulation of the hearing nerve
Protect the mid and low frequencies.

Extend the benefits for more severe-profound hearing losses
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Philosophy of the SoundRecover2

Maximize stimulation of the hearing nerve by setting the initial fOutMax at the
upper limit of audible bandwidth.
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Philosophy of the SoundRecover2 pre-calculation

- Protect the mid-frequencies by setting (CT2 or upper cut-off) high enough so
that audibile speech (without compression) is not affected.
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Benefits of SoundRecover2 pre-calculation

( \ ( \ (

Protect the mid and low
frequencies by setting
(CT2 or upper cut-off)

high enough so that
audibile speech (without
compression) is not
affected.

Extend the benefits of
SoundRecover2 for
severe-profound losses
by combining a lower
starting point for
compression (CT1 or
lower cut-off) with a
weaker compression ratio

Overcomes the
No risk for distortion constraints of
of mid and low SoundRecover and
frequencies provides benefit for
more users

Maximize stimulation of
the hearing nerve by
setting the fOutMax at

the upper limit of the
individual’s audible
bandwidth.

No risk of
deprivation
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2016

20 lifeis on

life is on



Original sound spectrogram

My name
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SoundRecover vs SoundRecover2

SoundRecover at strongest settings
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Protecting the vowel formants at various settings

name

: PHONAK
23 AudOnline Aug fe is ¢
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Phoneme perception test

2020 EERMATES =

Patient Browser Phoneme Perception Test
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Advanced search

& Show all patients by default PH')NAK

Sort by; Unsorted

Noah System 4

Right-click to configure module order

First name ¢ Last name
My Recent Patients Noah News

Mancy Drew
Nancy Drew

For helpful tips and articles on using Noah,
please visit our website at www.himsa.com

Search for more
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PPT: Detection
Detection Thresholds - HearingLoss Class=Profound (n=10)
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PPT: Recognition
Recognition Thresholds - HearingLoss Class=Profound (n=10)
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Scientific evidence — in progress

Studies ongoing with
Susan Scollie and Danielle Glista at Western University (UWO)
Jace Wolfe at Hearts for Hearing, OK
Andrea Bohnert at Mainz University, Germany

IJAin review: Jace Wolfe

Publications:
Field Study News SoundRecover2
SoundRecover Insight
Best Practice Protocol Verification of SoundRecover2 for Pediatrics

9 PARC
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SoundRecover2 and Phonak Target 4.3

SoundRecover2 will be available in all new
pa’ atric and power form factors and technology
levels.

» Enabled by default for moderate to profound
hearing losses.
» Can be enabled for mild losses

SoundRecover2
CT1 > 800Hz
Parameter limits CT12 = 1.6kHz
CR 1:1.05 to 1:4
fOutMax > 2.7kHz
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SoundRecover2 — overcomes the constraints

Restores access to high

frequency |nf(_)rm?t|on while Maintains the familiarity of low
preserving high frequency and mid frequency sounds
discrimination and sound

quality
Retains the essence of our Extends the benefits of
SoundRecover strategy, while SoundRecover to those with
a”0W|n9 |ow<_-3r cut-off « more profound hearing loss
frequencies with weaker « left corner audiogram
compression ratios « ski slope audiogram
9 PARC PHOINAK
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