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Improved Tomosynthesis Reconstruction using Super-resolution and
Iterative Techniques

Wataru FUKUDA*, Junya MORITA*, and Masahiko YAMADA*

Abstract

Tomosynthesis is a three-dimensional imaging technology developed for use with limited view angle projection data. Because
of effective reduction in the overlapping visibility of the normal tissue and lesion of interest, the detection of pathological lesions

is improved relative to what can be achieved using conventional mammography. However, because of the limited viewing angle,
tomosynthesis is not sufficient for exact tomography reconstruction. To address this problem, we have developed a novel recon-
struction algorithm for use with tomosynthesis that incorporates super-resolution and iterative techniques. This article outlines

this new reconstruction technology and uses actual experimental results to demonstrate its utility.
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Fig. 1 Tomosynthesis data acquisition and the back projection process
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Fig. 2 lterative reconstruction process
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Fig. 3 The effect of iterative reconstruction
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(a) Low resolution images

(b) Image registration
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Fig. 4 Image super-resolution process
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Fig. 5 The effect of sharpness improvement
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Fig. 6 Improvement in image granularity
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Fig. 9 The result of threshold contrast measurements
at the same dose
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Fig. 8 Study conditions when using a CDMAM phantom
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Fig. 10 The result of threshold contrast measurements
at a 40% lower dose
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Fig. 11 Image comparisons with a CDMAM phantom
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Fig. 13 Results of applying contrast to the acrylic ball
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Fig. 14 Clinical example
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