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using B-spline non-rigid registrations

Purpose:
To remo\e artefactsthatoccu betweenadjacentcouchpositionsin 4DCT volumesacquiredin Cinemode.

Method and Materials:

A separatd3-splinenontrigid regidrationis performedbetweenanartefad freereferencesolumeandthedatafrom eachindividual
coud postion in the4DCT volume Theregidration is performed usinganextendedcortrol pointgrid thatcoversall of thecouch
postions andis commonto al of theregistrations.Thereforetheresultof eachregistrationdefinesatransfornaton overall couch
postions butwasonly constranedby datafrom one coud posiion. Theregidrationresultsfrom all couch position are thencombined
into asingleB-splinetrarsformation. The controlpoint displacementi thecomhined transbrmation are aweightedaverageof the
displacenentsin theindividual registrationsTheweight for eachregistation is differentfor eachrow in the controlpaint grid, and
dependson the contibutionthatthe control points maketo the transformation in theregionof the couchpositionthatwasregistered.
Thecombinedransformations continuousacrossall the couch postions, and whenusedto defom thereferencevolume will produce
anartefad free predictionof theanatamy in the samerespratorystat astheoriginal 4ADCT volume.

Results:
This methodhasbeenappled to 4DCT datafrom five patients thatweresubjctto artefactdbetweencouchpositions.In all caseour
metha producedvolumesthat resembdd the original 4ADCT databut werefreeof artefatsbetweeradjacentouchpostions.

Conclusion:
We have presenteda novel methodbasedon B-spine nontrigid regstrationthatcanremove the artefact that occur betweenadjacat
coud postionsin 4DCT volumesacquiredn Cinemodel,andhavesucesstilly demonstated this mettod on datafrom five patients.



