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Theoretical Analysis and Elimination of Moiré Artifacts Based on

Single Grating Phase-Contrast Imaging
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Abstract Compared with traditional phase-contrast imaging methods, the X-ray single grating phase-contrast
imaging based on Fourier transform has the advantages of low radiation dose and fast imaging speed, and has
a broad application prospect in the fields of materials and medical treatment. The extraction of object spectral
information is a key step to recover the phase using this technique, but the extraction process is easily affected by
Moiré artifacts, which leads to the degradation of the imaging quality and in turn limits the development and
application of this method. In view of the above problems, based on the theoretical analysis of Moiré artifacts and
the structural characteristics of the imaging system, two schemes by rotating grating and adjusting the projection
frequency of grating are proposed to eliminate the artifacts, and their feasibilities are verified successfully in
experiments, providing a reference for the promotion and application of X-ray single grating phase-contrast imaging.
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Fig. 1 Schematic of X-ray single grating phase-contrast imaging
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Fig. 3 Example diagram of Moiré artifacts. (a) Spectrum after adding object; (b) phase-contrast

image with Moiré artifacts
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Fig. 4 Formation of Moiré fringes. (a) Schematic; (b) diagram of geometric relation
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Fig. 6 Frequency of Moiré fringe versus projection frequency of grating under different included angles of grating.

(a) Sampling frequency is 4 pixel-mm™
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Fig. 7 Imaging results of rotating grating experiment. (a) Spectrogram before rotating grating; (b) differential phase-

contrast image before rotation; (c¢) spectrogram after rotating grating; (d) differential phase-contrast image after
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Fig. 8 Phase-contrast imaging results of PU tubes with different projection frequencies of grating.
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Fig. 9 Phase-contrast imaging results of chicken wings with different projection frequencies of grating.
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