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Purpose Seveal growps hae investigaded nonitoring respiratory tumor miion during a radiotherapytreatnent session byfluoroscopictly
tracking implaned maikers Howeve trackingrequres predictiorbecausehere isa meclanical latency involved in ethershuttng the beam df
or moving the postion of the beamto adjustfor the trackng resuls. Investigatos have examined pdicting respilatory tumor motionusing
various linear,nonlinear, and adaptie techniques Here, we runa pilot studyand ty a new nonlinear regresson methodfor predictionand
compae it with linearprediction onthree patients wh respratory tumors.

Method and Materials: We examine two methods b predict tle future bcation é the tumor, moving linear regressiomnd rmoving suppot

vectorregressia. By trial anderror, we find that ing 8 pria locationsof the tumor is optiral for the linear model The supporvectorregressor
is non-linear because wese aradial basis kernelfunction to expand tk input spaceLike the linear nodel, it also uses8 prior locaions to pedict
the future locaton.. The lossfunction is thee-insenstive We test our mockls on dda from 3 mtients with respiatory umors.The motbn data
wascadlected with Accuray’s Synchrony sysemat 30Hz
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Results: We predct the locdion of the tumor 1 secahahead The root mean square m@r of no prediction, linearregresson, and
supmrt vecbr regressionresgectively is 7.41mm, 193 mm,and 147 mm.

Conclusion: On this smdlset of patientswe appeato predict tunor motion further into the @iture than previously reptad.
Although this might be beauseof the snall sample sizewhat remains gnificant either way is the fact that support vectegresion
outpaformed helinear method ér predicting tumor loca®n for each of the three patients.



