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Purpose:
To remove artefactsthatoccur betweenadjacentcouchpositionsin 4DCT volumesacquiredin Cinemode.

Method and Materials:
A separateB-splinenon-rigid registrationis performedbetweenanartefact freereferencevolumeandthedatafrom eachindividual
couch position in the4DCT volume. Theregistration is performedusinganextendedcontrol point grid thatcoversall of thecouch
positions andis commonto all of theregistrations.Thereforetheresultof eachregistrationdefinesa transformation overall couch
positions but wasonly constrainedby datafrom one couch position. Theregistrationresultsfrom all couch position are thencombined
into a singleB-splinetransformation. Thecontrolpoint displacementsin thecombined transformation are a weightedaverageof the
displacementsin theindividual registrations.Theweight for eachregistration is differentfor eachrow in thecontrolpoint grid, and
dependson the contributionthatthe controlpoints maketo the transformation in theregionof thecouchpositionthatwasregistered.
Thecombinedtransformationis continuousacrossall thecouch positions,and whenusedto deform thereferencevolume wil l produce
anartefact free predictionof theanatomy in thesamerespiratorystate astheoriginal4DCT volume.

Results:
This methodhasbeenapplied to 4DCT datafrom five patients thatweresubjectto artefactsbetweencouchpositions.In all casesour
method producedvolumesthat resembled theoriginal 4DCT databut werefreeof artefactsbetweenadjacentcouchpositions.

Conclusion:
We have presenteda novel methodbasedon B-spline non-rigid registrationthatcanremove theartefacts thatoccurbetweenadjacent
couch positionsin 4DCT volumesacquiredin Cinemodel,andhavesuccessfully demonstrated this method on datafrom five patients.


