AbstractID: 7553 Title: Processing of respiratory signals from tracking systems for
motion compensated IGRT

Purpose: Improving the quaity of signabk obtained with optical and magnetictracking sysens. Specialfocus is placedon the
measurerant of respiatory motion signalsfor motion compensatetiGRT andthe possibility of filtering this datato obtainlow-noise
breathing signals.

Method and Materials: The accuacy of five different tracking systems (NDI Polaris™, active and passive, Clarion
MicronTrackef™, BIG FP5@®0, NDI Aurora™) was examned by (a) tracking stationay maikers over severa hours, and (b) by
attaching the markersto a Kuka KR16 robot to simulate human respration. The a trous wavelet decompositin was used to
decomposethe measued sigral into scales andto removescaksrelatedto high frequenciesi.e.,noise The methodwasappliedto a
sinusoidasignalwith artficial noise modeledaccordingto (a), to realmeaurementdor a sinusoidaimation of therobot,andto a set
of breathingmotiondata from anactual patienttreatedwith the CyberKnife®. Motion predictionwasapplied to thedata.

Results: The error on the measiremerts of the stationarymarker approacks a Gaussiardistribution. For a trackingrate of 60 Hz,
information relaedto breahing motionis represented by higherscaksof the a trouswaveletdecompogion. Removingthefirst three
scalesand resconstructig the signal from the remainingscaksand trendit is possibleto obtain closeand smoothapproximatiors of
the original signal. The normaized RMS error for motion prediction is 0.3368 mm and0.1378mm for a simulatedandthe smoothed
signalusingnormalizedLMS prediction.

Conclusion: Datafrom tracking devicesis subjct to devicespecfic measwementnoise The a trouswaveletdecompositiorcanbe
usel to removefrequendes relatedto noise from measuredreahing signals. The resultirg signal is suitablefor further processing,
eg., corrdation with or predidion of tumormotion in the contextof motioncompensatetGRT.



