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Correction of Axial Intensity Drop for Digital Tomosynthesis
Reconstructed Image
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Zhao Huijuan Gao Feng Zhou Zhongxing

Abstract As a new and developing medical imaging technique, the digital tomosynthesis imaging (DTS) can provide
researchers with confidence to distinguish the overlapping lesion tissue and make exact lesion-localizing. DTS
employs the filtered backprojection algorithm for its rapid reconstruction speed and high reconstruction quality and
reconstructs a series of the coronal images. However., the digital tomosynthesis insufficient dataset causes the hat-
like intensity drop in its filtered backprojection reconstructed images along the rotation axis. The cone angle impact
on the digital tomosynthesis axial intensity drop is analyzed and a reciprocal-cosine weighted intensity correction is
introduced. To validate the effect of the axial intensity drop correction method, a DTS system is designed and built up
and the anthropomorphic breast phantom is reconstructed with the reciprocal-cosine weighted correction method
under different cone angle respectively. The reconstruction results demonstrate that the correction method can
effectively minimize the axial intensity drop in digital tomosynthesis reconstructed images.

Key words biological optics; digital tomosymthesis imaging; axial intensity drop; attenuation correction; cone-
beam reconstruction; correction algorithm
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Fig. 2 Comparison of the sphere sagittal image and the digital tomosynthesis reconstructed images under different X-ray

cone angles. (a) Sphere sagittal image; (b) reconstructed image under 10°;

(¢) reconstructed image under 20°;

(¢) reconstructed image under 30°
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sagittal image and the digital tomosynthesis
reconstructed images under different X-ray cone

angles
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Fig.4 Comparison of non-corrected and corrected
reconstructed images of Shepp-Logan model. (a)
Non-corrected image under 10°; (b) corrected

image under 10°; (c¢) non-corrected image under

20°; (d) corrected image under 20°; (e) non-
corrected image under 30°; (f) corrected image

under 30°
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Fig. 5 Axial scan-line intensity comparison of non-corrected and corrected Shepp-lLogan sagittal reconstructed images

(a) Axial scan-line intensity comparison under 10°; (b) axial scan-line intensity comparison under 20° cone angle;

(¢) axial scan-line intensity comparison under 30° cone angle
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Fig. 6 Axial scan-line intensity comparison of non-corrected and corrected Shepp-Logan sagittal reconstructed images under

Gauss white noise. (a) Gauss white noise with variance of 0. 1% ; (b) Gauss white noise with variance of 0. 3%
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Fig. 8 Reconstructed image comparison of the breast phantom with and without the intensity correction under cone angle of 12°. (a)
Non-corrected reconstructed image; (b) corrected reconstructed image; (c¢) axial scan-line intensity comparison of the

non-corrected and corrected reconstructed images
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Table 1 Experiment parameters of the correction experiment based for the anthropomorphic breast phantom

Source-to-isocenter Source-to-detector ROI on detector X-ray cone
. . . 3 V /kVp A /mA
distance /mm distance /mm size /mm angle /(°)
1 630 800 245X 175 ~12 40 0.2
2 440 560 245 X175 ~18 40 0.2
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