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Far Infrared

Sometimes called the very long wavelength infrared (VLWIR) band, the far 
infrared band extends above 15 µm to the millimeter wave range. For over-
head imaging purposes, the cutoff is around 30 µm, since the atmosphere is 
opaque at longer wavelengths. Doped silicon detectors are used in this band.

Spectral Imaging

Spectral imaging involves simultaneously acquiring images at different elec-
tromagnetic wavelengths in the optical spectrum. Imaging an object at differ-
ent wavelengths allows intelligence analysts to identify unique spectral 
“signatures” of targets. The more wavelength bands that are separately 
acquired and processed in separate images, the more information that can be 
obtained about targets in the images. As Figure 5-2 indicates, increasing the 
number of spectral bands allows a progression from detecting a target, to 
classifying it, and then to identifying a specific object or gas. How this is 
done is discussed in the following section.

Three classes of spectral images are currently used for intelligence and 
earth resources sensing; the division is based on the number of distinct spec-
tral bands that can be collected. Most commonly used today are multispec-
tral images (MSI), which range from 2 to 100 bands. Hyperspectral images 

Detection: Determine the presence of objects, emissions, 
activities of interest. 
No spectral resolution. 
Number of spectral bands: 1

Classification: Spectrally separate different objects into 
similar groups. 
Moderate spectral resolution. 
Number of spectral bands: 2 to 100

Discrimination: Determine generic categories of objects 
(for example, tanks, camouflage, presence of effluent gases).
High spectral resolution. 
Number of spectal bands: 100 to 1000

Identification: Identify specific objects (for example, types
of tanks, or specific effluent gases).
Very high spectral resolution. 
Number of spectal bands: over 1000
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Figure 5-2  Spectral Imaging Resolution and Levels of Information Obtained
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