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Evaluation of edge enhancement in a digital phase contrast imaging
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Abstract : X-ray beams irradiated from an X-ray tube with a point source or a sufficiently small focal spot produce edge-
enhanced images in the boundary of the object due to the effect of phase shift of X-rays. This effect is called phase contrast
imaging. A “digital” phase contrast imaging system based on a photostimulable phosphor plate designed for mammography

was developed for clinical use recently and now commercially available. However, the effectiveness of the phase contrast

imaging applied to the digital system has not been reported yet. In this study, the edge enhancement effect caused by digital

phase contrast imaging was evaluated by using the acrylic fiber and acrylic plate, and plant seeds. Our results indicated that

higher contrast and sharper images than those for the contact imaging can be obtained. To further improve the image

quality of the digital phase contrast imaging, a photostimulable phosphor plate with superior sharpness needs to be

developed in the future.
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The profiles of acrylic fiber of 5 mm diameter for the digital phase contrast imaging (solid line) and contact imaging (dotted

line) are shown in (a). For comparison of intensities at the edge of the fiber images, magnified profiles are also illustrated in
(b). The first-order differentiation curves of the profiles are shown in (c). A dotted circle corresponds to an edge part of the

acrylic fiber.
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Images of the acrylic plates of 10 mm thickness for the digital phase contrast imaging and contact imaging are shown in (a).

The edge profiles of images in (a) are plotted in (b) and their first-order differentiation curves are depicted in (c).

1.75 X Phase contrast imaging

(a)

Fig.3 Radiographs of plant seeds for the digital phase contrast imaging and the contact imaging. The image for digital phase

contrast imaging (magpnification factor :

Reduced
on film

Phase contrast imaging

Contact imaging

it i

RMS:0.011 RMS:0.010
(b) (c)

1.75) is shown in (a). The image size on film for digital phase contrast imaging was

reduced by laser-printing with 0.57(1/1.75) times of the reading pixel size to represent in its actual object size as shown in (b).
The image for contact imaging is shown in (c). Profile curves with their RMS values in each image are illustrated under each

image in order to investigate the noise characteristics.
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