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Hearing



World Health 
Organisation (WHO) 
Statistics

- will affect most

- even greater 
problem in 
developing world

World Statistics



What is a hearing impairment?

Possible Loci:

• Outer
• Middle
• Inner
• Neural



Audiometry -> Audiogram
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Assistive devices



1600s – early 1800

King John VI of Portugal  1819



Late 1800’s – Early 1900s



Helen Keller (1880 –1968)

• Blind & hearing impaired from 
19 months

• Author

• Activist

• Lecturer

• Attitudes, schooling, sign 
language

“Blindness separates people from things”

“Deafness separates people from people” 



Alexander Graham Bell 

Inventor of the telephone patented 1876 ……

• Bell's father, grandfather, brother- work on 
speech production for hearing impaired

• Bell’s mother and wife were profoundly hearing 
impaired

• Bell’s experiments with a hearing device for his 
wife Telephone



1930s



1950



Hearing aid use low: Attitudes - 1952



Eleanor Roosevelt



History: Variety/miniaturisation

Vs. 

Image accessed (28/2/17): http://www.besthearingaidguide.com/h_history.html

Hearing Aids: 
Software problem



Current Challenges



With a hearing aid: Listening to speech in noise can 
still be difficult

One of the most 
common problems 
reported by hearing aid 
users is that following 
speech in background 
noise is difficult.  



My Research



Hearing aid design

Factors affecting Speech perception in 
noise:

How many channels? 

Type of Microphone?

Algorithms?

Signal Processing?

Limiting the output?

1 or 2 hearing aids?

Hearing aid: Input acoustic input can be separated into 
frequency bands (channels) for further processing 



Afferent 
nerves

Need to think of the whole system: Ear + Brain

Attention (efferent fibres from 
higher brain regions)– helps with 
speech in noise

Acclimatisation: takes time for the 
brain to re-learn with amplified 
input (related to brain plasticity)

Speech in noise?: Some efferent 
fibres appear to be important for 
listening to speech in noise

Efferent 
nerves
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Auditory psychophysics: time constants associated with 
auditory neural feedback

Feedback

Yasin, I., Drga, V., and Plack, C. J. 
(2014). “Effect of human auditory 
efferent feedback on cochlear gain 
and compression,” J. Neurosci. 12, 
15319-15326.



Time constants associated with auditory neural feedback

The computational auditory signal 
processing and perception (CASP)
model (Morten and Jepsen, 2011)

With Automatic Speech 
Recognition (ASR) systems
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Signal processing 
strategies for: 
Hearing aids &
Cochlear implants

Audio-visual 
integration



Emerging technologies



Cochlear Implants – “Bionic ear”



Intelligent hearing aids

Communication between hearing aid and brain

Electroencephalography (EEG)
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