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Summary

A conventional radar can create an image as it scans the earth’s surface. Air-
borne search radars do this routinely, but the image has poor resolution 
because the pixels are quite large and become larger with increasing dis-
tance from the radar. Such is not the case with a synthetic aperture radar. 

A SAR creates a high-resolution image of the target area based on the 
microwave energy backscattered from a target area. A SAR image is a map of 
the intensity of this energy that is backscattered from points in the scene. 
Brighter image pixels correspond to points of higher backscatter return. 

A SAR differs from a conventional radar in that it “synthesizes” a long 
antenna using a sequence of pulses. Longer antennas produce better resolu-
tion images in the azimuth direction. To form what is effectively a long 
antenna, the radar transmits pulses coherently and retains a memory of the 
exact frequency and phase of the transmitted signal. When a backscattered 
signal returns, the radar measures the intensity of the return and compares 
the backscattered signal frequency to that of the transmitted signal. Slight 
differences in frequency, or phase differences, are noted, and these signal 
intensity and phase differences are recorded. This record, collected over 
many pulses, is called phase history data and is used to create the long syn-
thetic antenna.

To get good range resolution, a SAR transmits what is effectively a very 
short pulse by using a very wide bandwidth signal. Most SARs use a long 
pulse that is frequency modulated, called a chirped pulse; its frequency 

Figure 7-13 Visible Image and Laser Radar Image of a Tank
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