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light may be weakly and unpredictably polarized. In contrast, when the light 
is reflected from a relatively smooth surface—and man-made objects often 
have smooth parts—the light acquires a strong polarization, as Figure 4-9 
illustrates. A polarized wave can be linearly polarized, circularly polar-
ized, or some polarization in between (called elliptical polarization). In 
polarimetric imaging, two linear polarizations—horizontal and vertical—are 
usually measured.

Polarimetric imaging is useful for penetrating shadows and for detecting 
weak signature or camouflaged targets, which can be important in intelli-
gence. The U.S. Naval Research Laboratory has demonstrated the effective-
ness of polarimetric imaging for these purposes in tactical reconnaissance.30 
Contrast enhancement techniques, discussed earlier, can improve contrast  
in shadowed regions. Polarimetric imagery is an improved form of contrast 
enhancement because it provides four distinct images, each containing dif-
ferent contrast information from the others.31 The four images can be exploited 
together to obtain more details about shadowed or camouflaged objects.

Polarimetry can also be used with microwave radiometers. Polarimetric 
radiometry has been developed over the last two decades as a means of mea-
suring wind direction by observing the polarization of microwave emissions 
from the ocean surface. In January 2003 the Coriolis spacecraft was launched 
carrying WindSat, the first spaceborne radiometer to be fully polarimetric at 
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Figure 4-9  Polarization Effects of Man-made and Natural Features
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