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Purpose: Severalgroupshave investigatedimplanting gold markersinto tumors andtracking thesemarkerswith kV imaging during
a radiotherapytreatment session.Our grouphasrecentlypublishedanalgorithmrobustenoughto detectmovingmarkersin implanted
tumorson kV andMV images.Our prior work is limited to tumorsmovingslower than1.6cm/s. Here,we expandon ourprior work
andthework by other groupsby using techniquesfrom computer vision andmachinelearning to improvetheperformanceof the
trackingalgorithm andremovetheneed for anydata-set/patient specificparameters or breathingwaveform data.

Method and Materials: We replace theclassifi cation function in our prior algorithmwith a support vector machine(SVM) classif ier.
To droptheneedfor data-setspecific thresholds,we usetechniquesfrom computer vision to examineadditionalfeatures of the
fiducial. Oncea locationis selectedasa possiblemarkerby templatematching (correlation) we run a Sobeledgedetector to tracethe
outline of thepotential marker.With this outline, we cancomputea series of morphologicalparameters,includingthearea,majorand
minor axis,andstatistical moments.Theseadditional featuresprovidethe SVM classifier with enoughinformationto distinguishtrue
andfalse markerswithout the needfor data-setspecific thresholds or weights.To testour newalgorithm, we imagea movingMV
phantom with two implantedmarkers,movingat variousspeeds.

Results:We cannowtrackmarkerson MV imagesmoving at speedsbetween1.6cm/sto 3.14cm/swith 95%efficiency.

Conclusion:Comparedto ourprior approachandtheapproachof other groups,we cannow trackfaster movingfiducialsanddo not
require manualadjustmentof threshold parameters.


