
Spectral Sensing and Imaging   •  95

S
p

ectral 
S

en
sin

g an
d

 
Im

agin
g

As Figure 5-5 indicates, the NIR and SWIR detectors receive a stronger 
return from the clay pixel than from the fir tree pixel because of the higher 
reflectivity of the clay surface. The LWIR detector’s output is not shown.

Spectral Signatures

Although spectral imaging provides an image somewhat like the ones that 
are commonly seen, the spectral information is what makes it valuable. The 
more spectral information available, the better defined is the spectral signa-
ture and the more accurate is the identification of materials.3 Spectral signa-
tures, as noted in chapter 2, depend upon the interactions of radiant energy 
and various materials (solids, liquids, and gases) through processes of scat-
tering, absorption, reflection, and emission. Reflected or emitted radiation is 
affected by the absorption, reflection, and emissive properties of different 
materials. Understanding the various interactions allows imagery analysts to 
identify materials. Spectral interactions typically result in spectral signa-
tures that are uniquely related to the materials involved.

From the different detector readings of the two pixels displayed in  
Figure 5-5, signatures can be developed and associated with each pixel. This 
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Figure 5-5  Comparison of Two Pixels in a Multispectral Image
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