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

Purpose: To improve the imageresoluton of a conebeambreastCT systemby correcting the image blurring causedby gartry
motionfor asysemworksunde coninuousfluoroscopyaayuisition mode.

Method and Materials: Computer simulation modds were built to simuate the effectson CT sysem resolutbn from different
subcomponets, including the focal spot distribution and ganty motion. The systemMTF results showedthat image resolution
degradel from the centertowards the edge of the FOV, alongthe azmuthal direction. The major causeof this degradationwasthe
ganty motion during continuous fluoroscopyacquistion. Azimuthal MTF resuls from conputer simulaton were usedto generatea
2-D MTF responsdunctionto modelthe sysem resoluton propertyby fitting discrete datapointsinto a setof 3rd orderpolynomials.
To preerve the imagereslution of CT imageson the radial direction, the original CT imageswere convered from the Cartesan
coordinatesnto a neworthogoral coorinate systemby the foll owing transformatior
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For eat radial postion, theimagedaa werede-convolvedwith correspoding systemM TF in frequencydomainalongtheazimuthal
direction (alongT axis) CT Imageswere convertecback to Cartesan coadinagsafter deconvolutiorby:
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Results: A full view 2D MTF function was generatedfrom conputer simulations. With the presentedmethod, the azimuthal
resolutionof the CT image was improvedwhile the radial resoltion waspreserved This methodwasappliedto simulatedphantom
images andclinical breastCT images qualitative observatiors showedmprovedspatial resoludion alongazimuthaldiredion.
Conclusion: Thefull view 2D MTF function provedto be sufficientto modelthe spatialresolutionof a conebeamCT scannerwhich
is a norrisotropic, shift-variant system.The presentednovel image deconposition and deconvolutionmethod demonstratedhe

promising potentialto correctfor the spatial resoluton degradatia.
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