AbstractID: 9249 Title Cascadel Systens Analysis of the 3DNEQ of ConeBeamCT: Invedigation
of Voxel Size in Reldion to 3D NoseAliasing

Purpose:

A model is preseted for alculating the 3SDNEQ in core-bean CT (CBCT) to allowquantitative invegigation of
tradeoff inimage qudity associate with acquisitionand reconstretion techniquesThe model isvalidatedagainst
experimern andemployed to understand &effectsof voxel sizeon NEQ, specifcally analyzing the differerces betwen
voxel aveaging(in the 3Dimage)and pixel binniry (on the detectgr

Methods:

The 3DNEQ for CBCT was modeled usg cascaded systemsadysis. Models forthe 2D MTF and NPS ere extended
to descibe the preessof 3D reconstructiorio yield a 3D NE). To examine thepgecific quesion of voxel size, binmg
of detector pixels vas desidbed as an apertar/ sampling proess inthe 2D projection domain,while slice averagirg was
describe as & gperture /sampling pocess in tb 3Ddomain Analysis was pgformed acrosa rangeof conditiors to
examine tradeoffs in NEQ.

Results:

The modeldemonstrates gcellentagreement with rmasurements across ahbd rage d conditions.The NEQ
(particularly a high spatal frequeng) depends stingly onthe binning/ samplingmethoddue to NPSaliasingin both the
projection and reanstuction domans. For largeslice thikness, bining of detector rowgjivessuperiorNEQ compare
to sliceaveragng. Conversely, for inaasedxial voxel size,avelaging voxels inthe 3D domain isuperior to2D pixel
binning. The compicated inerplay betweetongtudinal and axial viel size is rendered clear by the theoretical mod

Condusions:

These rauts illustrate the value d3D noise modeling irCBCT. The NEQ is shavn to depend on noise aliagjreffects
that cepend onhie choice obinning / samplig of detectorpixels and inage voxels This work helpsto identify
techniqus that maximize NEQ by considering tadeoffs betweerspetial resoluion, noise,and aliaing effects.



