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appear to be stationary. Looking slightly forward in the direction of SAR 
flight (positive squint), you would see the ground targets moving toward you 
slowly. The radar pulse that returns from these targets will be shifted upward 
in frequency (positive Doppler shift). Looking further forward toward the 
direction of flight, you would see the targets moving toward you much more 
quickly—giving the returns a larger positive Doppler shift. Similarly, when 
looking backward away from the direction of flight (negative squint), targets 
will appear to recede from you and the target returns will be shifted down-
ward in frequency (negative Doppler shift). This perception of relative speed 
is used to place targets in the azimuth or cross-range direction. The greater 
the perceived relative speed, the further in cross-range the target will be 
placed away from scene center. The SAR system captures all these returns 
and their associated Doppler shifts, and subsequent processing of the phase 
history data provides the desired high azimuth resolution on each target in 
the scene. Because of this reliance on the Doppler shift, a SAR cannot image 
well from directly overhead.
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Figure 7-4  Geometry of Synthetic Aperture Creation
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