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radiation pattern or radar cross-section (signature) that is a function of the 
shape and material properties of the target and the radar-to-target geometry. 
Different types of objects produce different but definable patterns or signa-
tures that can be measured to determine shape and size and used to identify 
and classify targets of interest.

By recording the range and magnitude of the energy reflected from all 
parts of a target as it passes by, a two-dimensional image of the surface can 
be produced. Figure 9-1 shows the radar image of a cone-shaped reentry 
vehicle, as compared with the actual shape of the vehicle.2

High-resolution microwave radars have been used by the United States 
and other countries for remote identification of targets for several decades. 
Such radars have particular advantages in object identification, as compared 
to the optical imaging devices, which also are used for SOI. Microwave 
radars are able to operate through long atmospheric paths and in cloud or 
weather conditions that would render an optical system ineffective. Also, 
they offer a rich variety of waveforms and associated processing techniques 
that can be used both to create images of, and to observe operations of, satel-
lites and aircraft.

A satellite is comprised of several interconnected objects, each of which 
scatters radar energy back toward the radar. At certain orientations of the 
satellite relative to the radar, the arms that interconnect these centers also 
strongly reflect radar energy back toward the radar. Furthermore, each major 
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Figure 9-1  Radar Image of a Reentry Vehicle
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