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AbstractID:8751Title: 4ADCT motionestimationandmodeling

Purpose: To developa comprehersive high accuracyprocedire for compuing respiratoy motion from 4D-CT image datsets.The
estimatednotionfield is appied to modeland predictrespratorybehavor atdifferentbreathingstatesMethod and Materials: The
4D-CT imagedaa corsistedof 16-slice CT volume segmentsacquiredin cine mode.We usedthe optical flow deformableimage
regstration algorithm to regider theimagesegmentgo a common reference3D-CT volume Beforeregidration, the segmentswere
optimally alignedto the referencevolume according to the measuredidal volumesandthe positionsof the diaphragmapexin the
inhaled and exhaledpha®s. Imageregistraton was applied using a multiresolution appioach and a featue-pre®iving imagedown-

sampling filter, the maxfilter, to achievefaster compugtion speedandbeter registrationaccuacgy. Compued backwardmotionfields
were inverted to obtain the forward motion fields. Regigration accuracywas validated using anatoméal landmarksand a digital

phartom. Themotion fields werefit usng 5D (spatial3D + tidal volume+ air flow rate) motion modelsindependentlyapplied to the
forward and inversemotionvedor maps Theforward modd charaterizedhow thetissuemoved, andthe inverse modelcharacterzed
how the CT imagedersity changel with respecto the tidal volume andthe air flow rate. Targetmodding errors (TME), modeling
errors(ME) and modelng predictionerrors(MPE) werecompued to evaluatethese 5D models Resuls: Theregistration error was
lessthan 1.1+0.8 mm for lung tisswe. For the forward model TME = 0.6204 mm, ME ard MPE were both 0.3t0.5 mm. For the
invere model, TME = 1.1+0.6 mm, ME = 0.5+t0.4 mm andMPE = 0.4+0.5 mm. Conclusion: Our procedurecomputesiD respiration
mation with high accuacy. Both 5D modelscould be utilized in multiple radiationoncologyapplications including tumor motion

trackingand 4D treagmentplaming.
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