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Purpose:Opticaltrackingsystemsprovidehigh-resolution real-time positioningdata. To provide
clinically beneficialdatain a radiationtherapy contexttheoptical trackingsystem’s coordinate system
mustberegisteredto theisocentric coordinatesystem of thetreatmentdelivery room. Currentsystems
usea rigid phantomalignedrelative to theisocenter, oftenusing in-roomlasers. An algorithmhasbeen
developedwhich allowstheautomatic registrationto theisocentric coordinatesystem usinga
calibration phantomandcone-beamCT (CBCT).

Methods and Materials: A customcalibrationphantomwith passive infraredreflectivemarkerswas
designedfor usein conjunctionwith thePolaris, anIR emitting stereoscopic camera ( NDI, Waterloo).
Thephantomwasplacedon thetreatmentcouchof a linear accelerator(ElektaSynergy)within the
field–of-view of thekV sourceand CBCT acquired. Thereconstructedvolumewasimportedinto
custom in-housesoftware. Thefour reflective markers on thephantomwereautomatically localized
insidethevolumeusinga novel templatematchingalgorithm.Thesoftware alsoretrievedthe
coordinatesof thesesamemarkersfrom theunregistered camera.Using thetwo point sets,a rigid
transformation wascomputed usinga leastsquares fit, allowing thecamera’scoordinatesystem to be
calibratedto theisocentric CBCT coordinatesystem.After calibration five reflectivemarkerswere
placedon thetreatmentcouch and their positionscapturedusing threemethods: infraredcamera,
CBCT,andorthogonalEPIDs.The3D marker positionsin eachreferenceframewere thenanalyzed.

Results: Theerrorbetween theinfraredcameraandCBCT, infraredcameraandorthogonalEPIDs,and
CBCT andorthogonalEPIDsfor themarkerpositionswas1.93,1.81, and 1.31mm(RMS), respectively.

Conclusion: Calibration errorsare within theprecision requirementsfor radiationtherapypatient
positioning aids(<2mm). By automating theprocedurethesubjectivity is reducedandthe
reproducibility is increased.


