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Technology in 10:  Directional Microphones
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If you are experiencing audio or visual difficulties, 
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Directional Microphones
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Directional microphone technology
Background

 Available in hearing aids in the U.S. since the 1970s

 Improves signal-to-noise ratio by reducing sound 
outside of the angle of focus

 Utilizing hearing aid processing alone, directional 
microphone technology is the only proven way to 
increase signal-to-noise ratio

 Directional microphones have been shown to reduce 
listening effort in background noise in older adults 
with sensorineural hearing loss¹

1 The Effects of Hearing Aid Directional Microphone and Noise     

Reduction Processing on Listening Effort in Older Adults with Hearing  

Loss, Desjardins, J Am Acad Audiol. 2016 Jan;27(1):29-41

Advanced directionality
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e2e wireless 3.0
Binaural audio processing

Virtual 8 microphone network

transmission of data
(e.g. volume, programs)

transmission of audio signals

Virtual 4 microphone network

transmission of audio signals

transmission of data
(e.g. volume, programs)

Signiausa.com
Whitepaper

Lotter, T., Schätzle, U., Fischer, T. (2014). e2e 3.0 – energy efficient 
inter-aural audio transmission. Siemens
Technology Backgrounder
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Directionality algorithms
Automatic in Universal program

Narrow directionality

Spatial SpeechFocus

Binaural OneMic directionality

Natural Directionality (pinna)

Enhanced Natural Directionality

Standard Directionality

Narrow Directionality

Directional speech enhancement

max

e2e wireless 3.0 e2e wireless 3.0

e2e wireless 3.0

Narrow Directionality
Automatic in Universal program 

Narrow directionality

Standard Directionality

Narrow Directionality

e2e wireless 3.0
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Narrow Directionality
Automatic in Universal program

NOTE:  Our automatic ND algorithm is only engaged in extremely noisy 
environments and only in the channels where the SNR is negative

Narrow Directionality
Wearer Benefits

*Studies conducted at University of Northern Colorado (2014) and Oldenburg Horzentrum (2013) showed that Speech Reception Thresholds (SRT) in cocktail-party situations
improved up to 2.9 dB for wearers with mild to moderate hearing loss using binax with Narrow Directionality, compared to people with normal hearing. This corresponds to 
over 25% improvement in speech understanding.
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HINT OLSA

2.9 dB 
Improvement

2.0 dB 
Improvement

1 dB SRT corresponds to 11% improvement in speech understanding for the HINT and 17% improvement for the OLSA

*Two clinical studies have shown that binax provides better than normal hearing in certain demanding environments (University of Northern Colorado, 2014; Oldenburg Horzentrum, 2013).  
Speech Reception Thresholds (SRT) in cocktail-party situations improved up to 2.9 dB for wearers with mild to moderate hearing loss using Carat binax or Pure binax hearing aids with narrow 
directionality, compared to people with normal hearing.
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Published Research Article

Binaural Beamforming: The Natural 
Evolution

http://www.hearingreview.com/2015/
04/binaural-beamforming-natural-
evolution/

May 2015 Hearing Review
by Rebecca Herbig, AuD
and Matthias Froehlich, PhD

Published Research Article

Benefits of Binaural 
Beamforming for Individuals with 
Severe Hearing Loss

http://www.hearingreview.com/2016/0
4/benefits-binaural-beamforming-
individuals-severe-hearing-loss/

May 2016 Hearing Review
by Thomas A. Powers, PhD
and Veronika Littmann, PhD
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Signia research results
Narrow Directionality—Severe Hearing Loss

3 dB 
Improvement

+ 2 dB 
Improvement

Displayed are the mean SRT-In-Noise findings and 
error bars (English OLSA) for three different microphone
conditions: Mild Directional (omnidirectional with pinna 
compensation), Adaptive Directional, and Beamforming

Results

• Adaptive directional ~ 3dB better 
than mild directional

• Binaural beamforming ~ additional

2 dB adaptive directional benefit

• Same benefit as reported for those 
with mild-to-moderate hearing loss  
as reported in the separate clinical 
study (Herbig & Froehlich, et al 
2015)

Narrow Directionality
Wearer control via TouchControl App

If the wearer wants the greatest impact of 
bilateral beamforming in very demanding 
environments they can select the 
narrowest beam via the TouchControl App 
(Narrow Directionality is now fully 
engaged in all channels)
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Spatial SpeechFocus
Automatic in the car

Spatial SpeechFocus

e2e wireless 3.0

Published Research Article

September 2014 
Directional Steering for Special 
Listening Situations: Benefit 
Supported by Research 
Evidence
The Siemens SpeechFocus algorithm has been 
available since 2010, and research with this 
product is starting to emerge in referred 
publications. In this paper, we review three of 
these articles.

Eric Branda, AuD, Joel Beilin, 
MScEE, Thomas A. Powers, PhD

http://www.audiologyonline.com/articl
es/directional-steering-for-special-
listening-12974/



8/23/2016

9

Spatial SpeechFocus
Manual control via TouchControl App

Left                  Right             Automatic            Rear                Front 

Summary

Benefits of directionality and binaural beamforming
technology:

 Automatic SNR benefit in difficult environments with Narrow 
Directionality, including listeners with severe hearing loss 

 Automatic SNR benefit for CICs using directionality with binaural 
beamforming technology

 Automatic directional benefit toward targeted speech source in the car

 Manual access to directional preference via the discrete app available 
for Apple® and Android® phones
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2016 Expert Series
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Thank you!

Clinically proven better than normal 
hearing with less listening effort


