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Purpose: In linac-basedintracranialor extracranialradiosurgery, it is crucial to identify radiationcentersfor patient setupandtreatment. This
projectis to developa Hough transform (HT)-basedalgorithm for detecting radiationfield centers with subpixelaccuracyusingelectronic portal
images.
Method and Materials: Electronic portalimages of circularradiationfieldswere simulatednumerically. Thecenterlocation at subpixel level,
field size, penumbrawidth, and signal-to-noiseratio (SNR) weremadevariablein orderto testtheaccuracy of centerdetection algorithms.
Houghtransformwasapplied to thegradientimages of thesimulated fields. Thelocation of thepeakaccumulator cell in Houghspacewere
determined andusedto derive the radiation center in imagespace.
Results: Thealgorithm locatedthe radiation center within 0.024 ± 0.018 pixels(mean± standarddeviation)for typical circularfields with a
radiusof 20 pixels, SNRof 40,and varying centerlocations. Subpixel accuracy,i.e.,error lessthanonepixel size,wasachievedfor all tested
field sizesrangingfrom 2 to 40 pixels in radiusand SNRrangingfrom 2 to 100. Errors larger than0.5pixel sizeoccurredonly in extreme
conditions,e.g., whenSNR≤ 4. Comparisonwith thecenterof mass(CM) methodindicatedthattheHT methodis superior in imageswith or
without a numberof imageartifacts.
Conclusions:This work demonstratesthatthe radiation centers canbedeterminedwith subpixelaccuracyin electronic portalimages.TheHT-
basedalgorithm is robustto imagenoiseandvariousimageartifactsthat maycausetheCM methodto fail. Thismethodmaybeimplementedas
a keystepin aligningpatientprecisely for stereotacticradiosurgeryandimage-guidedradiation therapy.


