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radar. The S band radar uses a mission profile to perform surveillance (target 
detection and acquisition), tracking, and object classification. The X band 
radar uses its wider bandwidth and higher resolution to create images of 
objects designated by the S band radar.4

Optical Sensing: Ground-Based

Ground-based optical sensors are primarily used in intelligence to detect 
and track satellites. Reentry vehicles also can be tracked optically during 
missile tests by using infrared sensors to track the hot R/V body.

Unlike radars, most optical sensing systems do not have their own dedi-
cated transmitters. Instead, they generally use the sun as their transmitter. 
This is perhaps the single most significant difference between optical and 
radar operations against satellites. Using the sun as the transmitter allows 
optical systems to operate at shorter wavelengths, but it also makes them 
dependent on favorable lighting and weather conditions. Two conditions 
must be satisfied to optically detect or track a satellite from a ground site 
using the sun as an illuminator:

The site must normally be in darkness while the sun illuminates the ••
target (a situation called the terminator condition). But LEO satellites may 
have almost half their orbit in earth’s shadow, making optical tracking pos-
sible only during several hours before sunrise and after sunset, when the 
terminator condition is satisfied. A LEO satellite may overfly an optical site 
many times each day, but opportunities for optical tracking may only occur 

Figure 9-2  Radar Image of the Space Shuttle
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