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he mnew  Phonak feature,
TZoomComrol, accessible through

the myPilot remote control, uti-
lizes the wireless link between binaural-
ly balanced microphones for real-time
streaming within Exélia instruments.
This allows the listener to select differ-
ent focus directions, thereby enhancing
speech understanding in noise for lis-
tening situations in which the speech
signal originates from the back or the
sides of the listener.

One of the key questions in the pro-
vision of such a system is “How does
this improve upon an advanced speech-
in-noise program that has a beam for-
mer oriented to the fron?” In other
words, is this feature really an improve-
ment that benefits the end user?

In field tests with the new Exélia
family of hearing devices, ZoomControl
was scrutinized and compared to the
Exélia  speech-in-noise  program,
VoiceZoom, using the standardized
Oldenburger Satztest (OLSA),' an adap-
tive noise test to detect changes in
speech reception thresholds (SRT).
VoiceZoom uses directionality with a
design to better suppress multiple and
moving noise sources. Results from the
following field test showed significant
improvements for speech intelligibility
in noise in all relevant listening direc-
tions for ZoomControl compared to
VoiceZoom when speech is not present-
ed from the front.

Hearing System Rationale
Exélia is the new line of Phonak
hearing instruments for individuals with
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Field Study on User Control of
Directional Focus: Benefits of
Hearing the Facets of a Full Life

a hearing loss ranging from mild to pro-
found. Exélia is based on the latest wireless
chip technology, the Communication
Optimized Real-audio Engine (CORE) plat-
form, providing new features such as
SoundFlow, ZoomControl, wireless pro-
gramming, and Bluetooth connectivity, The
combination of performance, control, and
connectivity is designed to provide an
enhanced level of audibility and clarity.
ZoomControl is designed to allow
Exélia wearers to set the focus of their
hearing individually. To achieve the best
focus possible for different listening situ-
ations, the system requires input from all
microphones and high-speed wireless
communication between the devices
offered by the CORE

driving a car with a passenger talking
from the side or back, the hearing system
is using the standard speech-in-noise pro-
gram with a cardioid pattern directed to
the front (ie, the windshield). Users need
to keep their concentration focused on
the traffic, thus it is not possible for them
to turn their head constantly toward the
speech signal occurring at the side or
from the back.

ZoomControl enables the hearing aid
wearer to select the focus of the system
in four directions: front, back, left, and
right. If listening from the right or left
sides is the chosen direction, due to very
fast broadband data transfer function,
the microphone signal of the chosen
side will be transferred to the opposite
hearing aid, avoiding the head shadow
and therefore emphasizing the better
SNR of the chosen side. The signal is
then amplified with the accurate gain
model for this ear. However, the micro-
phones of the hearing instrument on the
“non-focus” side receiving streamed
data are attenuated.
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of the end user. The
polar patterns of a
common beam for-
mer are designed to cancel noise that
enters the microphones from the side or
the back, whereas the front direction is
open for incoming signals, such as
speech, in order to increase the signal-to-
noise ratio (SNR).? Because speech signals
do not always come from the front and
facing the speaker is not always possible,
a traditional front-focus polar
pattern is limited because it has
a null at 180° and only the tar-
get speech signal from the front
is enhanced over the ambient
noise. Therefore, it does not
allow setting the individual
focus of hearing. For example,
when a hearing aid wearer is

FIGURE 1. Average air conduction thresholds for all participating patients, item-
ized by hearing instrument model (blue = left; red = right).

The goal of the following field study
was to survey the benefits of ZoomControl
in a standardized test setup for a group of
participants with a moderate-to-severe
hearing loss compared to the standard
speech-in-noise program with the beam
former oriented to the front.

Field Study

Subjects. The study was performed at
the Phonak Hearing Center in Stafa,
Switzerland. A total of 28 test subjects par-
ticipated in this study: 11 Exélia ITC wear-
ers (ages 52-73 years, average 67.2 years),
12 subjects fitted with the medium-power
Exélia M (age range 48-81 years, average
66.5 years); and 5 Exélia SP (SuperPower)
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FIGURE 2. With the aid of myPilot, Exélia users are aflowed to set the focus of their
hearing by selecting ZoomControl to the front (A), right (B), back (C), or left (D).
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FIGURE 3. At left (3a): Test setup of the OLSA where the test subject faces the
front. White = Speech signal from the front; Black = cafeteria noise. At right

(3b): The four listening directions with ZoomControl.

subjects (ages 41-76 years, average age
61.2 years). The participants’ previous
experience with hearing instruments
ranged from short-term users (6 months to
3 years) to long-term users (over 6 years).
All subjects were fitted with custom ear-
molds or shells and venting according to
their hearing loss. The average hearing
losses of all participants for the different
styles are shown in Figure 1 (page 24).
The new Phonak feature ZoomControl
was tested in comparison with the automat-
ically adaptive polar pattern of VoiceZoom.
The devices were fitted according to pro-
gramming recommendations. A precalcula-
tion based on the experience level of the
test subjects and a feedback test was per-
formed for all three hearing aid models.

Assessing Speech Intelligibility
in Noise Using OLSA

With the OLSA, objective measuring
procedures were used in this study, includ-
ing the comparison of speech intelligibili-
ty in noise’” of the three Exélia models

tions. Exélia utilizes
the four microphone
network and broad-
band audio data transfer of a binaural fit-
ting to highly focus Exélia in one specific
direction, while suppressing all signals in
other directions. ZoomControl is a user-
controlled feature activated on demand via
the myPilot (Figure 2).

Speech intelligibility in a noisy environ-
ment was assessed by the OLSA. This test
measures the SRT, which represents the
SNR of 50% speech intelligibility, of five-
item sentences with the following struc-
ture: Name-verb-number-adjective-object.
Sentences are presented from the front (0°)
against broadband uncorrelated cafeteria
noise played from five background loud-
speakers situated at 60°, 120°, 180°, 240°,
and 300° (Figure 3a).

The goal of the participants is to repeat
the sentences or words that are under-
stood. The participants sit in the middle of
the circle of speakers and are instructed to
face a speaker that provides the speech sig-
nal first. The position of the speaker pro-
viding the first signal is randomized
between trials. The noise intensity is kept

constant at 65 dB SPL and the intensity of
speech signals varies according to a stan-
dardized adaptive method.?

To measure the differences between
the standard speech-in-noise program
(VoiceZoom) and the new user-controlled
system, ZoomControl, the subject’s posi-
tion in relation to the speech signal was
varied by turning around in 90° steps. In
order not to provoke unwanted changes
in the room acoustics, the loudspeaker
configuration was maintained during the
measurements, but the subject’s listening
position was 0° (front), 90° (left), 180°
(back), and 270° (right) angle to speech
signal, measured in randomized order.
Exélia's ZoomControl was used to focus
toward the speech signal as depicted in
Figure 3b.*

Results

In the described listening conditions,
the results for participants wearing Exélia
ITC show improvements in SRT of -2.2 dB
when focusing to the left, -2.8 dB when
using ZoomControl to the right, and -6.2
dB when changing the beam former to the
back compared to the standard speech-in-
noise program (Figure 4). When speech is
presented from the back, the large differ-
ence between  ZoomControl and
VoiceZoom can be attributed to the fact
that the effects of the standard beam for-
mer are designed to enhance signals from
the forward (0°) position.

The results for the M model show sim-
ilar characteristics. For this group, the
benefit of ZoomControl compared to
VoiceZoom are -1.5 dB when speech is
presented from the left, -3.3 dB when the
target is on the right side, and -6.3 dB
when the signal is coming from behind
(Figure 53).

Participants wearing Exélia SP with
ZoomControl showed similar benefits in
an environment where speech cannot be
picked up from the front. The improve-
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FIGURE 4. Results from OLSA test: Exélia ITC VoiceZoom versus ZoomControl.
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FIGURE 5. Results from OLSA test: Exélia M VoiceZoom versus ZoomControl.
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bility are present. For all other hearing
instruments and directions, differences
were statistically significant.

Improved Speech
Intelligibility in Noise

Due to the real-time streaming made
possible by the CORE platform,
ZoomControl enables the end user to select
four different focus directions, thereby sig-

74 § -5.8 -4.3 nificantly improving speech intelligibility in
noise. The results of this test series substan-
tiate significant improvements for speech
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FIGURE 6. Results from OLSA test: Exélia SP VoiceZoom versus ZoomControl.

ments are -2.7 dB from the left, -4.3 dB from the right side, and
-5.8 dB fromn the back (Figure 6). However, the decreased per-
formance without hearing instruments added benefit in the func-
tion of ZoomControl.

A paired Wilcoxon Signed Ranks Test on dependent sam-
ples comparing comprehension scores led to significant
improvement when using ZoomControl compared to
VoiceZoom when the target signal was presented from either
the right, the left side, or the back. However, with Exélia M,
significance did not appear if the signal was presented from
the left side. Nevertheless, improvements in speech intelligi-
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inate from the direction in which the end
user is looking. The provided benefits can
be observed for Exélia SP as well as for Exélia M and Exélia ITC
and for all relevant directions. ZoomControl is able to enhance
speech comprehension abilities in various environments where it
is not always possible to face the speaker and the listening focus is
not lying in the same direction as the line of sight.

Summary

This study demonstrated that the Exélia family with
ZoomControl provided a significant measurable advantage for
speech intelligibility in a noisy environment when compared to
the VoiceZoom program, which automatically adapts polar pat-
terns in each channel to selectively and simultaneously cancel
multiple noise sources. However, the improvements in speech
understanding can only be attributed to the improved perception
of speech signals due to different focus directions when the signal
is not presented from the front. b
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