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Abstract

X-ray images can suffer from excess contrast. Often, image exposure is cho-
sen to visually optimize the region of interest, but at the expense of over- and
underexposed regions elsewhere in the image. When image values are inter-
preted quantitatively as projected absorption, both over- and underexposure
leads to the loss of quantitative information. We propose to combine multi-
ple exposures into a composite that uses only pixels from those exposures in
which they are neither under- nor overexposed The composite image is cre-
ated in analogy to visible-light high dynamic range photography. We present
the mathematical framework for the recovery of absorbance from such com-
posite images and demonstrate the method with biological and non-biological

samples. We also show with an aluminum step-wedge that accurate recovery
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