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Purpose: Precisemechanical operation of a linearacceleratoris critical for accurate dosedelivery.Availablequantitativeprocedures
for the linac mechanical quality assurance (QA) are time consuming and therefore conductedon a relatively infrequentbasis. We
presenta method for evaluating the mechanicalperformanceof a linac basedon a seriesof projectionportal imagesof a prototype
cylindricalcalibrationphantomwith embeddedmarkers.
Method and Materi als: We used non-linear multiobjective optimization of information extracted from the imagesto determine a
numberof geometricparametersof interest. Themarkersdetection includedmodeling the imagerresponse to radiationbeams where
significantly non-uniform background wasexpected.
Results: The average results for the parametersof our geometric linac model were: gantry angle deviation �085.0066.0 ±±±± (1 SD),
gantry sag �02.0026.0 ±±±± , imager in-planerotation �055.0026.0 ±±±± , roll - �16.0082.0 ±±±± and pitch �604.09.0 ±±±±−−−− , SDD 57.1489 ±±±± mm, SAD

7.13.998 ±±±± mm, and theimagershift [[[[ ]]]] [[[[ ]]]]6.1,30.09.3,66.0 ±±±±−−−− mm. Theresults werecorrectedfor thephantomcentershift relative to

the linac rotational center. The average rotational center was [[[[ ]]]]0.980.081.38,0.11,0.00120.0 ±±±±±±±±±±±±====rotR mm. The average couch

height and anglevariationswere0.15±0.9mm and0.154±0.1º, respectively. The imageanalysisquality was examinedby comparing
the detectedsetof marker coordinatesto its simulatedcounterpart for threeregionsof thephantomimage:central, neartheedgeand
the intermediate region(relative to thecentral line of thecylinder). The upperlimit of themeandifferencewasless than0.25mm with
the cumulativemeanof 0.146mm andSD of 0.07mm. Theresults of theprimary optimizationof directlydetectedmarkercoordinates
virtually coincidedwith their counterpartsbasedon thesimulatedcoordinatesfor all thegeometric parametersof themodel.
Conclusion: This procedureis accurateandautomated,which allows precisemechanicQA to beperformedmorefrequently.
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