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Purpose: To accurately estimatethe parametersthose describe the geometryof a stationary digital breasttomosynthesis system,
namely, thesource-detectordistance andthelocationof thefocal spots.

Method and Materi als: Our novel stationarytomosynthesis system consists of 25 x-ray sourceslinearly arrangedto coveran angle
of 48°.  With a limited numberof images, thetomosynthesis reconstruction becomesvery sensitiveto geometric alignment.It is vital
that we accurately calibrate the geometryof the system with a suitablephantom.We havedesignedand built sucha phantom that
consists of two 6 mm stainlesssteelballs mountedon a low-density plastic base.We obtainedtwelveevenly spacedprojectionimages
of the phantomover 360° for eachx-ray source. The motion of the two objects in a circle during dataacquisition will causetheir
projections to traceellipses on the detector.We calculated the centroids of the two objectsin the detectorplaneand usedtheseto
derive theelli pseparameters. Togetherwith theknowndistancebetweenthetwo objects,this enabledusto analyticallysolvefor the
geometryparameters.

Results: The source-detectordistance wascalculatedto be 69.4 ± 2 mm. The calculateddistancesbetweenthe sourceswere alsoin
goodagreementwith the designedvalues.The parameters were usedfor the tomosynthesisreconstruction of a sponge phantomand
the results showed improvedimagequality andgeometric accuracy.

Conclusion: We have designed and tested a calibration phantom that can accuratelyestimatethe geometry of a stationary
tomosynthesis system.We are continuing to assessthe accuracyof our methodto optimize our results. Further,we arelooking at ways
in which to maketheprocessmoreefficientby calibrating for only thecentralsourceusing this phantomandestimatingthelocations
of theothersourcesusing a simpler secondaryphantom.


