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

Purpose: Improving the quality of signals obtained with optical and magnetictracking systems. Special focus is placedon the
measurementof respiratorymotionsignalsfor motion compensatedIGRT andthepossibility of fi ltering this datato obtainlow-noise
breathing signals.

Method and Materials: The accuracy of five different tracking systems (NDI Polaris™, active and passive, Clarion
MicronTracker™, BIG FP5000, NDI Aurora™) was examined by (a) tracking stationary markers over several hours, and (b) by
attaching the markers to a Kuka KR16 robot to simulate human respiration. The à trous wavelet decomposition was used to
decomposethemeasuredsignal into scales, andto removescalesrelatedto high frequencies, i.e.,noise. Themethodwasappliedto a
sinusoidal signalwith artif icial noise modeledaccordingto (a), to realmeasurementsfor a sinusoidalmotion of therobot,andto a set
of breathingmotiondata from anactual patienttreatedwith theCyberKnife®. Motion predictionwasapplied to thedata.

Results: The error on the measurements of the stationarymarker approachesa Gaussiandistribution. For a trackingrateof 60 Hz,
information relatedto breathing motionis representedby higherscalesof theà trouswaveletdecomposition. Removingthefirst three
scalesand resconstructing thesignal from theremainingscalesand trendit is possibleto obtain closeandsmoothapproximations of
the original signal.ThenormalizedRMS error for motion prediction is 0.3368mm and0.1378mm for a simulatedandthesmoothed
signalusingnormalizedLMS prediction.

Conclusion: Datafrom tracking devicesis subject to devicespecific measurementnoise. The à trouswaveletdecompositioncanbe
used to removefrequencies relatedto noise from measuredbreathing signals. The resulting signal is suitablefor further processing,
e.g., correlation with or prediction of tumormotion in the contextof motioncompensatedIGRT.


