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Abstract. The practical importance of simple data adjustments for path (at-
mospheric) radiance and sensor calibration offsets prior to band ratioing has often
been overlooked or misjudged. This paper describes and demonstrates the critical
nature of data adjustments for the production of useful ratio images, including ratio
images derived solely from long wavelength bands. A simple bispectral graphic -
model is used for illustrating and evaluating the impact of data offsets upon ratio
images. Orthogonal indices, used as alternatives to band ratios, are shown to be
sometimes less sensitive to topographic influences than ratios of unadjusted data
but not less sensitive than ratios of properly adjusted data.

1. Introduction

Band ratioing is a standard image processing routine that suppresses spatial
radiance variations that are proportionally constant between bands and are generally
attributable to terrain illumination, ground albedo and look angle effects. Band
ratioing commonly thereby enhances spatial radiance variations that are not propor-
tionally constant between bands and are generally more informative in terms of surface
composition. Although the theoretical need for data adjustments prior to ratioing to
compensate for path radiance and sensor calibration offsets (collectively termed ‘data
offsets’) has been widely acknowledged, too often the practical importance of the
adjustments has been overlooked or misjudged and adjustments have not been
implemented. The purpose of this paper is to clarify the importance of data
adjustments by presenting (1) examples of image data for which adjustments are
clearly critical and (2) a simple bispectral graphic explanation of the role of data
adjustments in band ratioing.

2. TImage example: short wavelength bands

Figures 1(a) and (b) are from band 1 and band 4, respectively, of a Landsat
Thematic Mapper (TM) subscene of the Eagle Mountains in southern California
(scene 40149-17443, 12 December 1982). The area is rugged (local relief up to 700 m)
and consists largely of well-exposed crystalline rocks. An open pit mine is located
within the mountainous terrain and mine tailings are located at the eastern mountain
front. Although there are reflectance differences between the unweathered bedrock of
the mine and tailings and the weathered, undisturbed surface materials in surrounding
arcas, these differences are not easily detected as brightness variations in the single-
band imagery due to their convolution with more-prominent brightness variations that
result from topographic modulation of surface irradiance (topographic shading).






