AbstractlD:9430Title: Compaisonof multiple 3D-3D anatomybasedigid image
registration methoddor prostatepaient setupbefore extern&beamradiotherapy

Purpose: To assesthevariability in translatonal setp correctonscompued via seveal differert 3D to 3D rigid registration
methalsandconditionsusing only theimageintensityinformaton.

Method: Fifteenpairs of male pelvic CTswererigidly registeredusing multiple registraton metrics,methodsandimageconent
Similarity wasmeasued usng mutud informationandmeansquareedifference. Theregistrationsavereiteratedusingtwo different
searchalgorithms. The effectof imageresoluion wasobservedoy downsamplig in eachslice by factorsof 2 and4. Theeffects of
imagecontentwereobsened by usingthe entireimageandthenusingonly bonylandmarksn the similarity measues. The
uncetainty associategvith the choice of sourceand targetimageswasrevealedoy switchingtherolesof the two regisered images.
For eachimagepair the trarslationalshiftsfor all theregistation methodsandconditionswere conpiled andthestandad deviation
aroundthe mean shifts wascompued

Results: Reversibility emors rangedfrom 0 to 1.8 mm for the variousalgorithmsandcondtions. Theradialstandardieviationof the
variouls methodsandcondtions was 0.8 mm whentheenire imagewasregisteredand0.3 mmwhenonly bory landmarkswvere used
Down-samplingby a factor of 2 improvedrobugness with only a smalllossin precigon. Mutud information failed in nearlyall cases
whentheimageswere thresholdedto isolate bory feaures.

Conclusions: Rigid imageregistraionshaveanintrinsic uncertinty thatdependonthealgorithm,thereslution of theimagesand
the feauresusel to egabish rigid congruence.Registation uncertainy shouldbe accountedor in planningmarginsandpatientsetup
procedues. In theabsene of an abolutegroundtruth testof registrationaccuracythe standardieviation in the shifts calculatedoy
severadifferentmethodgrovidesa usefulestimateof thatuncertainty.
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