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Purpose:
To evaluate thethree-dimensional targetlocalization accuracyusingCBCT of anOn-Board Imager(OBI) systemby determining the
detection error andresidualerror associatedwith image registrationandpatientrepositioning.

Method and Material s:
An anthropomorphic pelvis phantomwasusedto simulatea rangeof shifts in thethreetranslationaldirectionsandrotationsaround
eachof the threeaxes. First a simulated shift or rotation wasapplied. Thena CBCT scan wasfollowed by 3D3Dmatchingbetween
the CBCT3D volumetricimagewith theplanningCT image.Thedetectedshift vectorwascomparedto theactualshift vectorto
calculatethedetection error. Next thephantom wasautomaticallyrealignedto theplannedposition by theOBI system.
Subsequently,a secondCBCT scanand 3D3D matchingwasperformedto verify the re-positioningaccuracy(residualerror). In each
of thethreetranslationaldirection, simulatedshifts of 1, 2, 5 and10 mm wereevaluated. In thelongitudinaldirectionlarge shifts of
20 and50 mm wereevaluatedto seewhether accuracywasdependanton shift magnitude. Simulated rotationsof 1, 3 and5 degrees
aroundthethreeaxeswerealso evaluated.

Results:
On theaverage,thedetectionerror for translational shifts is 0.4+/-0.3mm. Theaverageof thecorrespondingresidualerror is 0.6+/-
0.4 mm. For simulatedrotationstheaveragedetection erroris 0.2+/-0.1degrees.Theaverageof thecorresponding residualerroris
0.4+/-0.5mm.

Conclusion:
Theresults indicate that CBCT is capable of detectingtargetshifts andpatientrotationto within 1 mm and0.5degreerespectively.
Theshiftedtarget could be realignedto theplannedisocenterto within 1mmaccuracy whencorrecting for translationalshifts and
within 1.8 mm whencorrecting for rotations.
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