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stand of juniper trees. The clay and limestone pixels have clearly distinct 
hyperspectral signatures; the same pixels using multispectral signatures 
would differ only in brightness. A multispectral imager could not distin-
guish between the two. The case is even more dramatic for the two trees, 
which look very similar to the human eye. The hyperspectral signatures of 
the two trees differ very little, and a multispectral imager would detect no 
difference at all.

For intelligence purposes, the major advantage of hyperspectral imaging 
occurs in the emissive (MWIR and LWIR) region, especially in detecting, 
characterizing, and identifying effluent gases. Gases in the emissive region 
tend to have very narrow, sharply defined spectral features. In contrast to the 
relatively smooth curves for solid matter shown in Figure 5-7, gas signatures 
in these bands are jagged, with many sharp peaks and valleys.

High spectral resolution is necessary for the detection, location, identifi-
cation, and characterization of gases in the LWIR. The designers of a hyper-
spectral sensor face another tradeoff problem. They want the bandwidth of 
each detector to be as narrow as possible to obtain a useful signature. If the 
bandwidth is too broad, the sharp features that make a signature unique 
shrink and eventually are lost altogether. If the bandwidth is too narrow, 
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Figure 5-7  Spectral Signatures of the Pixels in a Hyperspectral Image
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