AbstractID: 7524 Title: Accurate prediction of intra-fraction motion using a modified linear

adaptive filter
Purpose: To predicttumor postion in orderto compensatdor temporallatencyof a targettrackingbaseddynamicradiaton dosedelvery
system

Method and Material s: A linearadaptive filter was trainedfor reattime predidion of tumortarget postion. Signalhistay was first filtered
by a low-passfilter (LPF). Templde matching was used in orderto selecttraining exampés thatwere closestto the current case usingthe
distancemetric:
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where
D' = distarcebetweenj™ training exampleandtest case

XiJ = i" componenbf j" training example

X = i" componentof testcase

This algorithm was apgdied to 160 3D tuma mation datagts acquired from 46 patierts. Algorithm parameteravere selecte through a
conprehersive sensitvity andysis peformedon 10% of the datasetsthatexhibited maxinum peakto-peakmotion. Theresultingpamameers
were usedto analyzealgorithm performanceover the remaining 90% of the datasets Root meansquare(RMS), maximum, mean ard
standarddeviationof erors with and without prediction were cdculated The errar distribution wastestal againg a Gaussiardistribution
using the KolmogorovSmirnov (KS) test.

Results: Sensitivity analyss showedthat a third-order Butterwortth LPF having cutdf frequencyof 2 Hz wasthe mostsuitable. Examinaton
of eror indicatesthatit has close-to-zero mean for all the three dimersionsandstandarddeviation is of the order of 0.1 mm. Moreover, the
D-statisticsof KS testare closeto 0.1 (indicating a distribution tha closely apgroachesa Gaussan) exceptfor caseswvhere tumor motion
itself is very small (lessthan5 mm). Compaed to no predidion, the algorithm reduced RMS and maximum errors on aveaage by 74.58/%
and55.3%% respectivey.

Conclusion: We have developeda robust ard highly efficient algaithm for prediding respirdory tumor motion. Future work includes
integrationof thealgaithm with the laborator setyp of adynamic ML C-basedtargettrackingsygem.



