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Enhancement of Multispectral Thermal
Infrared Images: Decorrelation Contrast

Stretching

Alan R. Gillespie
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D ecorrelation contrast stretching is an effective
method for displaying information from multispec-
tral thermal infrared (TIR) images. The technique
involves transformation of the data to principle
components (“decorrelation”), independent contrast
“stretching” of data from the new “decorrelated”
image bands, and retransformation of the stretched
data back to the approximate original axes, based
on the inverse of the principle component rotation.
The enhancement is robust in that colors of the
same scene components are similar in enhanced
images of similar scenes, or the same scene imaged
at different times. Decorrelation contrast stretching
is reviewed in the context of other enhancements
applied to TIR images.

INTRODUCTION

Enhancement is the process of adjusting the en-
coded radiance values in an image with the goal
of optimizing the display of information. Enhance-
ment of multispectral thermal infrared (TIR) im-
ages of emitted radiation (typically at wavelengths
from 8 um to 14 um) presents special difficulties,
because there is less spectral variation from pixel

Address correspondence to Alan R. Gillespie, Dept. of Geologi-
cal Sciences, A]-20, Univ. of Washington, Seattle, WA 98195.
Received 15 July 1992,

0034-4257 / 92/ 85.00
© Elsevier Science Publishing Co. Inc., 1992
655 Avenue of the Americas, New York, NY 10010

to pixel, compared to visible / near-infrared (VNIR)
images of reflected sunlight (0.4-2.4 gm), and
there is a high degree of correlation among
the data from different image channels. Neverthe-
less, several different enhancements—some of
them reviewed in companion articles in this vol-
ume —have been applied to TIR data successfully
(e.g., Gillespie et al., 1986, 1987). One of the
most effective techniques, decorrelation contrast
stretching (Soha and Schwartz, 1978), is reviewed
in this article. The enhancement is illustrated
using an image of Death Valley, California, and
the results are compared to standard false-color
composite and color ratio composites.

BACKGROUND

Thermal infrared radiance is emitted from a scene
as a function of temperature and scene composi-
tion. Radiance from an ideal blackbody is expo-
nentially proportional to temperature (Planck’s
law), which is typically controlled by topography
in a terrestrial scene. Although the shape of the
blackbody spectrum changes with temperature,
the proportion of total radiance at a given wave-
length changes negligibly over the range of tem-
peratures common in a typical terrestrial scene.
In other words, radiances for this limited range
of temperatures lie close to a straight line that
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