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to support what is sometimes called battlefield acoustics, emphasizing fre-
quencies of more than 10 Hz. Many of these same techniques can be used for 
short-range intelligence collection throughout the acoustic spectrum between 
a fraction of a Hz and a few hundred Hz.6

Figure 10-4 shows a comparison of acoustic signatures for a Boeing 747, 
an A-7 Corsair Fighter, and a Black Hawk Helicopter. In general, each type of 
jet engine has a unique acoustic signature; however, the same jet engine, in 
a different aircraft, will have a slightly different signature due to differences 
in the aircraft structure or in engine maintenance, allowing an intelligence 
analyst to identify specific aircraft. Helicopters are even easier to identify. 
Note in the figure the characteristic spiked signature associated with the 
helicopter rotor blades.7

Most of these acoustic signatures are only detectable at short ranges, on 
the order of a few kilometers or less, but the launches of large ballistic mis-
siles can be detected by acoustic or infrasound detection at greater distances. 
The acoustic signature from a Scud missile launch was successfully mea-
sured at a range of 27 km in the frequency band between 1 Hz and 25 Hz.8

Under favorable atmospheric conditions, sound will propagate in air for 
relatively long distances. Usually, this is when a temperature inversion 
exists near the ground (that is, when temperature increases with altitude, 
instead of the normal decrease). Sound also will propagate farther over water 
or downwind.

Underwater Acoustics

Surface ships and submarines emit high levels of underwater noise that can 
be detected and tracked by a passive device called a hydrophone (essentially 
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Figure 10-4  Comparison of Aircraft and Helicopter Acoustic Signatures
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