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Figure 10-3 shows the acoustic signature of a large truck.5 It contains sig-
nificant power in the acoustic spectrum from above 200 Hz down to about 
25 Hz. There are distinct narrowband features at harmonic frequencies rep-
resenting the rotary motion of the engine’s cylinders and the periodic slap of 
slightly asymmetric tires as they roll along the ground. Narrowband features 
such as these can be used in signal-processing algorithms to enhance detect-
ability and allow identification of the vehicle type.

In the case of moving vehicles with the sharp acoustic “spikes” such as 
those shown in Figure 10-3, one can use the Doppler shift of one or more of 
these features to obtain a radial velocity measurement. With multiple sonic 
detectors at different locations, the vehicle’s direction of travel and range can 
be estimated. Furthermore, the amount of detail present in the signature 
could permit intelligence analysts to identify specific vehicles and track their 
movements. A number of such identification techniques are being developed 
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Figure 10-3  Acoustic Power Spectrum of a Truck
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