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systems

Purpose : To develop a high pre cision geometry cal ibration method and an
efficient image reco nstr ucti on algo rith m for digital tomosynthesis system .

Method and Materia Is : A geometry cal ibra tion phanto m was constructed  wit h 40
markers arranged in two plan es parallel to the breast hol der. A 3x4 projection
matrix ~ which maps th e coordi nate s (x,y, z) of a point in the object to the
coordinates (uyv ) of the corres pondent projection point on the detector was
constructed for each project ion angle based on the projec tion images of the
calibration phantom. All inf ormatio n for the system geometry, such as source -to -
detector  distanc e, sourc e to ISO di stan ce, central ray offset on the dete ctor
(up, Vo), and detector angle offs ets, can be extracted from the projec tion

matr ice s. The projec tion matrice s, not explicit geometry parameters, were used

i n a modified Feldka mp algor ithm to rec onstruct the imaged object. A prot oty pe

t omosynthesis system and a CIRS ant hrop omorphic breast phantom with multi ple
embedded structu res were used to test the geometry calibr ation accuracy and the
r econstruction algor ithm .

Results : 3-D image of the breast phantom was reconstructed using the
projection matri ces. 4 fibe rs, 6 masses, and all 12 speck groups were Vvisible
i n the focal pla ne.

Concl usion : Geometry cali bratio n based on the projection matrice s is accurat e
and reconstructi on using the projec tion matrices is efficient.



