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be in relative motion with respect to each other or with respect to the emit­
ter. (It can also be used for estimating one’s own position based on observa­
tions of multiple emitters.37)

This relative motion results in different Doppler shift observations of the 
emitter at each location. The relative motion can be achieved by using obser­
vations from aircraft or spacecraft. The emitter location can then be esti­
mated with knowledge of the receiver locations and velocities and the 
observed relative Doppler shifts between pairs of receivers. The accuracy of 
the location estimate is related to the bandwidth of the emitter’s signal, the 
signal-to-noise ratio (SNR) at each observation point, and the geometry and 
velocities of the emitter and the receiver locations.38 A disadvantage of 
FDOA is that large amounts of data must be moved between observation 
points or to a central location to do the processing that is necessary to esti­
mate the Doppler shift.

Figure 8-9 illustrates how FDOA works. Three receivers moving from  
left to right in the figure are attempting to geolocate a stationary emitter.  
Sensor 1 observes negative Doppler shift because it is moving away from the 
emitter. Sensor 2 observes zero Doppler shift because it is broadside to the 
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Figure 8-9  FDOA Geolocation from Three Moving Receivers
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