
130  •  The Technical Collection of Intelligence

Introduction to SAR

A SAR is one of the most important remote sensors used in intelligence. 
SARs have a number of advantages:

SARs operate at microwave frequencies and can function under most ••
weather and cloud conditions.

SARs can penetrate numerous materials or surfaces that would nor-••
mally hide equipment or facilities (for example, canvas tents and most 
wooden sheds become transparent to radar).

SARs acquire their images by observing sideways from the SAR  ••
platform; this means they can look into openings in buildings, sheds, and 
tunnels. 

SAR imagery is capable of characterizing the ground texture, vegeta-••
tion, sea surface, snow, and ice. It can even note slight changes.

SAR imagery can be combined with visible, IR, and hyperspectral ••
imagery to produce unique insights about a target that are not possible with 
any one imagery type alone.

Synthetic aperture radar 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. Figure 7-1 illus-
trates the effect, in a radar image of the 
Pentagon taken from an airborne SAR.1 
A number of points on the building, 
especially the building edges, are very 
strong radar reflectors and show up as 
bright returns.

How a SAR Operates

A SAR differs from a conventional radar in that it electronically creates  
(synthesizes) a long antenna using a sequence of pulses. Longer antennas 

Figure 7-1  Airborne SAR Image of the Pentagon
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