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Image Calibration Techniques for Removing Cupping and Ring Artifacts
in X-ray Micro-CT Images
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Abstract

High quality X-ray computed microtomography (micro-CT) imaging of internal microstructures and pore space in
geomaterials is often hampered by some inherent noises embedded in the images. In this paper, we introduce image
calibration techniques for removing the most common noises in X-ray micro-CT, cupping (brightness difference between
the periphery and central regions) and ring artifacts (consecutive concentric circles emanating from the origin). The
artifacts removal sequentially applies coordinate transformation, normalization, and low-pass filtering in 2D Fourier
spectrum to raw CT-images. The applicability and performance of the techniques are showcased by describing extraction
of 3D pore structures from micro-CT images of porous basalt using artifacts reductions, binarization, and volume stacking,
Comparisions between calibrated and raw images indicate that the artifacts removal allows us to avoid the overestimation

of porosity of imaged materials, and proper calibration of the artifacts plays a crucial role in using X-ray CT for
geomaterials.
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