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Abstract: Computer modeling and simulation tools greatly promote the development of new
diagnostic procedures and their associated technology. They are a key technology in designing, testing
and evaluating the performance of the new forthcoming imaging systems, prior to their realization and
acceptance for clinical use. Advanced x-ray imaging techniques, especially those that provide threedimensional images, are amongst those that benefit strongly from simulation studies. Such an example
is Breast Tomosynthesis, a novel imaging technique that has the potential to extract additional
diagnostic information in comparison to conventional mammographic images. However, there are
questions on its clinical adoption at a wide range application. In this case, there is still no consensus
whether routine breast tomosynthesis should be applied as a screening technique for early breast
cancer detection, due to the increased incident exposure and glandular dose that may be reached in
specific cases. Therefore, the absorbed breast dose must be reduced through optimization of x -ray
beam, acquisition geometries, etc. This can be effectively studied using Modeling and Simulation.
Similar situations appear in almost all cases of x-ray imaging. This keynote speech will address recent
studies carried out in the Biomedical Technology Unit (BITU), University of Patras, Greece, in the
field of x-ray tomographic imaging using modeling and simulation techniques. Examples of application
of modeling and simulation include breast and brain x-ray tomography imaging.
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