AbstractlD:6987Title: CT ImageRegistraéion in Sinogran Space

Purpose:
Object displacemenin a CT scanis gererally reflectedin CT projecton dataor sinogram Conventimd registationsin theimage
spaeareoftenadverselyinfluenedby thereconstructiorinducedartfacts. A dired sinogam-basdregistraton hasbeenstudied.

Method and Materials:
It is found thata rigid motion only affectsthe projectionangleandradial distanceof the CT projectionsnsteadof theintensity.
Simpleequation$havebeensuccesfully deduced.

A simulated2D phantommodelwas adopted andmodified to testthealgorithm. A physicalhead phantomwasscannedusingakV
conebeamscannerFanbeamsinogmamswere thengeneratedor the centralaxial plane.

Uponrandom2D rigid motions,registationswerecarried out in the sinogran spaceFor everypossble motion, therelevantsinogam
wasgereratedaccordingo the discoveedrelatonshp and conparedwith thereferencesinogram,asa result, the mostlik ely motion
wasobtainel.

Results:

Simulatedand expeimentl reaults demorstratethatthe new regstration techngueworkswell for registation of rigid motionin
parallelbeamsamplingandfan beamsamplihg CT scansTheimageswerereangructedfrom theregisered sinogramsandthe
spdial accuracyof this newregistrdion wasbetter than2 mm.

It is also foundthatthis sinogramregidraton couldn’t be affecied by themefl fill ing, the truncation or uncompletegrojectionset.
This makesit appealingor various applicationsin imageguidedradiationtherapy (IGRT).

Conclusions:

Thedired relationshipbetweenthe objectmotion andthechargeof CT projectiondata(sinogam)werestudiedandthis knowledge
wassuaessfullyappliedto a novel agorithm for sonograrrbase registation. Calculatecandexpeimentalresultsdemonstatethat
the new registrationtechmique works well particularlywhenregigering imageswith metalor truncationartfacts.



