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World Statistics

Number of people affected by

- Nic H 3 hearing loss expected to increase
World Stats: nabllng "ea"ng Loss from 900 million to 1.1 billion by 2015
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IMPACT
Most people with

hearing loss live in
low and middle

income countries

Qver 5% or 360 million people worldwide
have 'disabling hearingloss
91 % or 328 million are adults
9% or 32 million are children
1/ 3 of people with hearing loss are 65+
The majority are school andworking age
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What is a hearing impairment?
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Assistive devices



1600s — early 1800

King John VI of Portugal 1819



Late 1800’s — Early 1900s

T. HAWKSLEY. 357, Oxford Street. o

CLASS B.- AURICLES.

THE AUDIPHONE.

The Auvsmcuy is & very powerful form of bearing instrument. The
principle is a metal cono having  large sound.colloctor doubled
on itself, They are covered in silk or japanned, and attached
by an adjustablo spring, going over or ind tho head; they
roquire 10 be carefully fitted Lo the ears 0 as 0 avoid undue
pressure ; are light in weight and casily concealed by the hair,
wig, &e.

122 dould 1 92 single

When only one auricle is required the spring attaching it to the
ear must pass over the head ; those with a spring at the back of
the head am in all cases double. The advantage of the spring
being at the back of the head is that the weight of the auricles is
“sustained by the soft ribbon which alone passes over the head, and
the spring keeps the nipples in contact with the ears.
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(For prices soe pext page.)



elen Keller (1880 —1968)

* Blind & hearing impaired from
19 months

e Author
e 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




HARD-OF-HEARING
A REVOLUTIONARY NEW ACCESSORY

- -

WAKES 1T POSSIBLE T0 WEAR AN
ACOUSTICON LIKE A WRIST WATCH

Wear it on your wrist like a watch! Now —
* You con have directional hearing . . .
® Moximum clority and ease in your phone
# Great reduction in frictional clothing noise....
# You con carry on confidential
conversations

# Heor without strain in church, theaters, or
ouditoriums

This new Acousticon “Wrist-Ear" gives
you i d vol and provides flexi-
bility in hearing that has never before
been possible, because you wear it on your
wrist!

Come in — at the earliest moment you
can — for a free try-out. You'll be amazed
and delighted.

Or if you can't come in, send coupon
now for complete information.

/lem'z’cm

580 Fifth Avenue, New York 19, N. Y.

:_ ACOUSTICON S00 . STH AVE, DEPT. V ﬁl
' NEW YORK 19, N, Y. I
| © Ploase send me complete information |
about the new “Wrist-Ear”,
| [ Without obligation, I would like a |
| home try-out of “Wrist-Ear”. The best |
1 time to see me is: l
| I
| |
| 1
| 1
I ]
. -

[ (day)

1950

Figure 4, The Penfore at left and the Telex 300 were both hearing
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wiels devigned to look like founutin pers

A new kind of “HIDDEN HEARING"
... Yours Exclusively with PARAVOX!

TWO WAYS TO WEAR A PARAVOX
IN YOUR HAIR

The two sketchas ot the left show two afractive wers
in whith @ Porovox may be worn in the hak, Yoor
forvorite hoirida tyle will determine which woy wil
it you best, Whather you bave o hoir-stylist set
your hair, or you o ir yowseld, it is swpcisiegly
eary 1o complately conceal o Paravex "VERLsmall®
Hoaring Aid in your hale,

HOW THE PARAVOX IS HELD IN
PLACE ON THE MEAD

Poravex has devigead o special gormers, with on
adjustable elostic boad thot hoids the lsstrement
firmly, ond comfortably o your heod, Wik the hai
brushed up ond owoy from the hecd the gormeat,
holding your Paravon, is ploted in position ond the
bond odijwted to fit property, B con be ploced
elfhar ot e froat or the back of the head o1 the
Wntrotion nditate,

NOW YOU ARE READY FOR YOUR
"'SECRET"' HAIR-DO

With yow Poravex in ploce on yosr head, you cos
bring your holr over Me garment and besd, ond
vot @ In your moet afrective “heirdo” yle. You't
fnd thot the presence of e old Is youw haie will
enlly slightly alter o affect your Bair setting, Your
Porovox, light weight ond wmell, will be Nddes
Arom view, now.

HERE IS IDEAL “MIDDEN HEARING™

If you weor the o receiver, in Bie vivol monner in
the oster aar, you'll indoubledly conteal it by covering
your ears wirth your "haie-do”, If yos wie the mewer
plastic hbe extention, you conceal the air receiver,
toa, In yow hair, fortening the receiver 10 the
germent band.




Hearing aid use low: Attitudes - 1952



Eleanor Roosevelt

ELEANOR ROOSEVELT

stresses the importance of

HEARING AIDS

“An uousoal award was given to America’s elder states
man, Beenard B, Baruch . . . because of his leadership in
encouraging the hard of bearing 1o use and seck bearing
problem advice, He wears his aid with distinetion, and it
certainly makes a difference not only to himself but to his
family and friends, That could be troe of ansone who s
deal.

“I would have to wear a hearing aid in my work at the
United Nations if we didn’t hasve carphones, which mag-
nify the sound as well as permit us to hear the transla.
tions, Each one of us has a hittle miceophone in front of
us and we talk into it. The minute anvone forgets and
does not 1alk into the microphooe | am completely lost,

for | hear nothing.

. . .
1 will acknowledge that for 8 soman a bearing aid i a
litthe more troulde to carey about than it is for a man, .
But when the day comes when | can’t hear people aroum!
me | certainly will not make my family shoat at me. | will

wear a hearing aud no matter what incoavenience | may

find in carrving the paraphernalia.”™  Reprinted from
Mrs. Rowserelt's famons nevespaper column by permission of

United Feature Syndicate,

Gopyright 1932, Boltome Nowing Aol Co,




History: Variety/miniaturisation

AdOOs ASO0Os

Vs.

ADTO=S

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 e

30 \\ )&)? 5 ! %
w ==
o N
Hearing aid: Input acoustic input can be separated into . L
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frequency bands (channels) for further processing

Bands/Channels

Middle

Frequencies

| lkHz
425 25 5 751 152 3 4 6 8

Factors affecting Speech perception in
noise:

How many channels?
Type of Microphone?
Algorithms?

Signal Processing?
Limiting the output?

1 or 2 hearing aids?



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
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Auditory psychophysics: time constants associated with
auditory neural feedback
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Yasin, 1., 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

| Quter- and middle-ear TFI
1
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Cochlear implants



Emerging technologies



Cochlear Implants — “Bionic ear”

© Sounds are picked up by
the microphone.

€ The signal is then “coded”
(turned Into a special pattern of
electrical pulses).

€ These pulses are sent to the coil
and are then transmitted across the
skin to the implant.

© The implant sends a pattern of
electrical pulses to the electrodes
in the cochlea.

© The auditory nerve picks up these
electrical pulses and sends them to
the brain. The brain recognizes these
signals as sound.




Intelligent hearing aids

Electroencephalography (EEG)

Communication between hearing aid and brain
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