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Purpose:Motion estimation isanimportant problem in radioherapy and nmimally invasve surgey. The motion of targetsduring an
imageguided procedte variesnot orly across paents butalso acrossreatnentfractions forany given patientMoreover targets are
susceptile to physiolayical dynamics that produ@ involuntary andunexpected motiosuch asthat die to bowel gas moion and
coudhs A generic motion model alone doesot suffice This study seles to improve the robustnesof motion estimationby

developing maion mockIstha adapt to patiets andphysiologcal eventsthatdictate the dynamicsf targets

Method and Materials:The task of tracking a fiduciain the thoraxs consélered.Two case are examined: YAdapting to patients-A
prior is defined over a dynamic modelfor the fiducial. A small set of samples fronthe respratory cycle of a patientis usal to
computea posteriorfor the dynamic model and prelict future loations and associated uncertaintiesng Gaussian Process
Regression GPR) This mehod is evaliated on paient data obtained fromhie Cyberknife® Synchrony system.(ii)Adaping to
physiobgical eventsA metiic based onthe KulbackLiebler divergence beteen the predicted ah observed distbutions of the
locationof the fiducialis usedto identify physiobgicaleventsandupdatethe dynamic model The method isevaluated on a simulated
coudh sequence

ResultsUsing a generic por andonly a few samps, the mehod was able to produceposterior modea that were adaptedtthe
paients with the accuray of the predicions being proportond to the number ofsamples usedrhe method wasableto identfy the
coudh and adapt the modetrdingly.

Conclusion:The proposd mehod can(i)predict using a generiprior thatadaps to patiens and physiological events an(ii) report
the assciated unceainty ard relative entropy



