
AbstractID: 7351 Title: Motion blurring correction for a cone beam CT system with image
decomposition and deconvolution method

Purpose: To improve the imageresolution of a conebeambreastCT systemby correcting the imageblurring causedby gantry
motionfor a systemworksunder continuousfluoroscopyacquisition mode.

Method and Materials: Computer simulation models were built to simulate the effects on CT system resolution from different
subcomponents, including the focal spot distribution and gantry motion. The systemMTF resultsshowedthat image resolution
degraded from the centertowards the edge of the FOV, alongthe azimuthal direction.The major causeof this degradationwasthe
gantry motion during continuous fluoroscopyacquisition. Azimuthal MTF results from computersimulation wereusedto generatea
2-D MTF responsefunctionto modelthesystem resolution propertyby fit ting discrete datapoints into a setof 3rd orderpolynomials.
To preserve the imageresolution of CT imageson the radial direction, the original CT imageswere converted from the Cartesian
coordinatesinto a neworthogonal coordinate systemby the following transformation:
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For each radial position, theimagedata werede-convolvedwith corresponding systemMTF in frequencydomainalongtheazimuthal
direction (alongT axis). CT Imageswere convertedback to Cartesiancoordinatesafter deconvolutionby:
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Results: A full view 2D MTF function was generatedfrom computer simulations. With the presentedmethod, the azimuthal
resolutionof the CT image was improvedwhile the radial resolution waspreserved.This methodwasappliedto simulatedphantom
images andclinical breastCT images, qualitative observations showedimprovedspatial resolution alongazimuthaldirection.

Conclusion: Thefull view 2D MTF function provedto besufficientto modelthespatialresolutionof a conebeamCT scanner,which
is a non-isotropic, shift-variant system.The presentednovel image decomposition and deconvolutionmethod demonstratedthe
promisingpotentialto correctfor thespatial resolution degradation.
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