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Because the multibounce path is longer than the normal single bounce 
backscatter, the SAR places the target multibounce signature downrange from 
the actual target location. For complex targets there can be several multibounce 
signatures corresponding to different paths, as illustrated in Figure 7-7.

Nonstationary Targets

The processing of SAR phase history data assumes that all targets in the 
scene are stationary for the entire time that the radar illuminates the scene. 
When this is not the case, such as for moving targets, an artifact is pro-
duced in the SAR image. As the target moves across the scene, it creates an 
artifact due to improper focusing. The phenomenon is much the same as 
when a camera with slow shutter speed takes a picture of a fast-moving 
object. The object will be blurred in the picture because while the shutter 
is open, the object occupies several different locations in the image frame. 
It is the same with a SAR and a moving target: While the SAR is transmit-
ting its pulses to form an image, the target is moving through several pixels 
in the image frame.

The artifact resulting from target movement depends on the nature of the 
movement; some of the most common are target displacement, smearing, 
and target distortions. Which artifact occurs is determined by the geometry 
between the SAR platform and the target and their motion with respect to 
each other. Following is a description of the most common artifacts.

Target Displacement.  Figure 7-8 shows the displacement effect due to target 
movement toward or away from the SAR. If the target (in the figure, a ship) is 
moving toward the SAR platform, then the target image shift is in the direction 
of the SAR platform movement. If the target is moving away from the SAR, the 
shift is in the opposite direction, away from SAR platform movement.
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Figure 7-7  SAR Multibounce Phenomena
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