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HEARING IMPAIRMENT: A HUGE COST

Å Fighter plane and helicopter cockpits experience very 
high levels of decibels (dB).

Å Pilots are not fully protected against the danger of these 
high volumes
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Hearing 
impairment :

A huge cost ?



HEARING IMPAIRMENT : A HUGE COST

Over $ 1 billion 

per year 

in the U.S.A.



ENORMOUS LEVELS OF NOISE

Å Moreover, the global trend is that the aircrafts 
generate a higher and higher level of decibels (dB). 

Å Values as high as 160 decibels (dB) were recently 
reported. 



MAXIMUM TIME BEFORE DAMAGE

Noise exposure time

0

0.5

1

1.5

2

2.5

3

80 85 90 95 100

Time

N
o

is
e
 l

e
v
e
l

Exposure

Noise level dB (A)

T
im

e
 (

L
o

g
a

ri
th

m
ic

 s
c
a

le
)

8 h

4 h

2 h

1 h

30 min

15 min

7.5 min



ENORMOUS LEVELS OF NOISE

The ground staff is also exposed



THE LACK OF PERFORMANCE

Å The lack of performance : mainly due to poor 
intelligibility of the signal : masking effect 



THE LACK OF PERFORMANCE

Particularly dramatic if 
the noise spectrum 
coincides with and 
overlaps the vocal 

spectrum.

Aircraft B noise 
spectrum

Aircraft A noise 
spectrum



THE LACK OF PERFORMANCE

ÅStress level : a cause of lack of awareness 

(combat conditions). The recent extension of flight 
durations makes this phenomenon more and more 
relevant.

ÅLong term exposure to very high noise levels 

induces a progressive loss of hearing capability.



A COMPLEX PHENOMENON

Å The most critical part : 

the 4,000 Herz region, which is the first damaged 
spectral zone in case of excessive noise exposure.





Only 3,500 inner hair cells

12,000 outer hair cells

FRAGILE   !!!



SAFE HAIR CELLS



Extreme noise exposure



HAIR CELLS AFTER EXTREME NOISE 
EXPOSURE



A COMPLEX PHENOMENON

Å A number of approaches may be processed in order 
to simultaneously increase the user's performance 
level (helicopter and plane pilots, ground staff) and 
to preserve long term hearing capability.



A COMPLEX PHENOMENON

The approach may be active (the active 
noise reduction technique) or passive 
(acoustic filtering) or a combination
of both.



A COMPLEX PHENOMENON

The active noise reduction technique leads to an 
efficient response in the low frequency part of the 
spectrum 
(10 - 300 Hz).



A COMPLEX PHENOMENON

The acoustic filtering is an efficient way to remove the 
noise whose spectrum lies in - between 10 and 8000 
Hz. 


