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New frontier in geologic remote sensing by joint downscaling of spectral and
spatial resolutions of multi-spectral Imagery
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This study has develoged a joint downscaling method of both spectral and
spatial resolutions to clarify mineral distributions related to generation of metal and geothermal
resources in detail by transforming satellite multispectral imagery (MS) to hyperspectral imagery
(HP). Spectral downscaling was achieved accurately by correlating reflectances between MS and HP
images with the generalized additive model of multivariate analysis. Moreover a radiance division
method was developed for the spatial downscaling based on a criterion of the correspondence in
radiance at a same location on low- and high-resolution images. These two methods were applied to
ASTER scene images, a representative MS satellite imagery covering areas of cupper and gold deposits
and geothermal manifestations, and their effectiveness was demonstrated because typical
hydrothermal alteration minerals such as kaolinite and muscovite were discriminated and mapped with
high accuracy around the deposits and manifestations.
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