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Tomosynthesisis proving to be a valuabletool for generatingthreedimensional
imagesof the breastwith only a limited numberof projectionangles.The imagequality
of the resultingtomosynthesisslices can potentially be improved by usingmoreoptimal
acquisition geometries and/or improved reconstructiontechniques. In this paper we
comparetheperformanceof a standardback-projection (BP) algorithm with analgorithm
that maximizesa penalized likelihood (PML) objective function using an optimization
transfer principle leading to a simultaneousupdatealgorithm. To compare reconstruction
algorithms, a computer simulation is used to model the breast tomosynthesis geometry
and humanobserverperformance in detectingmicro-calcification clusters is evaluated.
The simulationmodeled the compressedbreast using a structuredbreastphantom,with
randomly insertedclustersof spherical “micro-calcifications”. Clinically realistic x-ray
spectrawere generated and x-ray transportthrough the breastphantomwas modeled
usingray-tracingcombinedwith thefocal spot andthedetectorblur of a 200micronCsI
scintillator.The iterativereconstruction useda simultaneousupdatealgorithm wherethe
non-quadratic penalized likelihood objective function(which is diffic ult to maximize) is
replacedby a surrogateparaboloidalfunction. A Huber prior was used as the potential
function with the ability to control edge preserving factorsand smoothness.A standard
back-projectiontechniquethat is computationally faster (in comparisonto the iterative
method)wasusedasa comparison.To evaluatemicrocalcification detectionaccuracyof
the methods, an N-alternative forced choice (NAFC) based observer study was
performed. The resultsof NAFC studiesperformedwith 3 observersand 63 pairs of
imagesfor eachmethod showsthat the PML based technique gave a percent correct
improvementby 0.32over the FB technique.The observersreadthe PML basedimages
about4 timesfasterthan theFB techniqueindicatinghighervisibil ity of calcifications in
theformer.


