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there will not be enough energy (enough photons) for a detectable signal in 
the band.

A number of hyperspectral sensors have been deployed on aircraft. Most 
are designed to provide coverage in the visible, NIR, and SWIR bands for 
earth resources sensing. Typical is the NASA/JPL Airborne Visible/Infrared 
Imaging System sensor, which collects 224 contiguous spectral bands 
between 0.4 and 2.5 microns from aircraft platforms.4

Airborne hyperspectral imagers operating in the MWIR and LWIR bands 
have also been developed. These sensors are specifically designed to 
detect gaseous effluents or objects of intelligence significance. One is the 
Airborne Hyperspectral Imager, an LWIR hyperspectral imager that col-
lects narrow-band images from 7.5 to 11.5 microns in 256 spectral bands.  
This sensor was originally designed to detect the presence of buried land 
mines, relying on the change in infrared absorption features of disturbed 
soil. This sensor also has been used to detect gas releases and to classify 
mineral types.5

A few hyperspectral sensors have been carried on satellites. In 2000, 
NASA launched the Earth Observing-1 (EO-1) Advanced Land Imager satel-
lite carrying the Hyperion sensor. Hyperion is a high-resolution hyperspec-
tral imager capable of collecting 220 spectral bands (from 0.4 to 2.5 µm) with 
a 30-meter spatial resolution. The instrument images a 7.5 km by 100 km 
land area per image and provides detailed spectral mapping across all  

220 channels with high radiometric 
accuracy.6 Figure 5-8 is a true color image 
taken by Hyperion that shows a farming 
area in Argentina.7 The spectral signa-
ture of one pixel is shown in the figure 
along with the signatures of a fallow 
field, vegetation, and water to illustrate 
that the pixel likely has a combination of 
these three terrain types.

In 2009, Germany was developing  
a hyperspectral imaging satellite for 
intelligence use that would have 218 
spectral channels, 122 of which would 
be in the SWIR band and 96 in the  
NIR band. The German satellite, to be 
launched in 2012, would have a spatial 
resolution of 30 meters within a 30 km 
wide swath.8

Figure 5-8  Hyperspectral Imagery Collected by the Hyperion 
Sensor
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