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Purpose:
Theaim of this work was to develop and investigatea methodfor trajectory estimation of a movingtargetfrom conebeamCT
projection images. It canbeuseful for assessmentof respiratorytumor motion just beforeor during treatment, andfor developing
further respiratorycompensation strategies.
Method and Materials:
Six lungtumortrajectorieswith rangeof motion largerthan10 mm, acquiredusinga CyberKnife system,wereused to simulate
CBCT acquisition. To reconstruct 3D positions from projectedpositions,thetwo nearest angular projectionimages with thesameSI-
projection positionswereusedfor triangulation. With thetriangulatedpositions, a linearcorrelation was assumedfor tumormotion.
LR andAP positionswerethenderivedfrom SI positionsusingthe linear model.Theestimated3D tumorpositionswere compared
with theknownpositions.To demonstratetherealsimulation,CBCTprojectionimagesfor a seed-embeddedmovingphantomwere
acquiredusing a VarianOBI system.A 3D motion platform wasusedto drive thephantomwith oneof six trajectories. Themarker
position from eachprojectionimagewasextractedusingVarianRPM-Fluoro application.
Results:
Themeanestimation errorswere within 0.3±1.8mm while errorsof up to 4 mm were observed. In general, highercorrelation
coefficients with SI-motionprovidebetterestimation of AP andLR positions. Applying thecenteroffsetof OBI imager(xOffset=-2
pixel, yOffset=0pixel), the remaininguncertainty associatedwith gantrysagandmarkerextraction(~1 pixel) waswithin ~0.5mm.
Conclusion:
Theproposed methodprovidesuseful informationfor tumor motion characteristicssuchasthemeanposition,range,andprincipal
direction of motion which canbeuseful for respiratory compensation treatments.
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