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Purpose:
Object displacementin a CT scanis generally reflectedin CT projection dataor sinogram.Conventional registrationsin theimage
spaceareoftenadverselyinfluencedby thereconstruction-inducedartifacts.A direct sinogram-basedregistration hasbeenstudied.

Method and Materials:
It is found thata rigid motion only affectstheprojectionangleandradial distanceof theCT projectionsinsteadof theintensity.
Simpleequationshavebeensuccessfully deduced.

A simulated2D phantommodelwas adoptedandmodified to testthealgorithm.A physicalheadphantomwasscannedusinga kV
conebeamscanner.Fanbeamsinogramswere thengeneratedfor thecentralaxial plane.

Uponrandom2D rigid motions,registrationswerecarriedout in thesinogram space.For everypossible motion,therelevantsinogram
wasgeneratedaccordingto the discoveredrelationship and comparedwith thereferencesinogram,asa result, themostlikely motion
wasobtained.

Results:
Simulatedand experimental results demonstratethatthenew registration techniqueworkswell for registrationof rigid motion in
parallelbeamsamplingandfan beamsampling CT scans.Theimageswerereconstructedfrom theregisteredsinogramsandthe
spatial accuracyof this newregistration wasbetter than2 mm.

It is also foundthatthis sinogramregistration couldn’t be affectedby themetal fill ing, thetruncation, or uncompletedprojectionset.
This makesit appealingfor variousapplicationsin imageguidedradiationtherapy (IGRT).

Conclusions:
Thedirect relationshipsbetweentheobjectmotion andthechangeof CT projectiondata(sinogram)werestudiedandthis knowledge
wassuccessfullyappliedto a novel algorithm for sonogram-based registration.Calculatedandexperimentalresultsdemonstratethat
thenewregistrationtechnique works well particularlywhenregistering imageswith metalor truncationartifacts.


