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Purpose:
Single parameter motionmodels basedon thephaseof a respiratorysignal canmodelthemotion overanaveragerespiratorycycle.
Two parameter models basedon amplitudeandgradientmayalsobeableto model someof theinter-cyclevariation. We presenta
method of constructing two parameter motionmodelsandevaluate differentfunctionsfor themodel.

Method and Materials:
A referenceCT volumeis non-rigidly registeredto freebreathing CT data. A functionis thenfittedto eachof thecontrolpoint
displacementsthat define the registrations,relating themto therespiratoryparameter(s). Three differentfunctionswere evaluatedon
data from anexamplepatient: a 1D cyclic b-spline function relating thedisplacementsto phase,a 2D linear function, anda 2D 3rd

order polynomial function,both relating thedisplacementsto amplitudeandgradient. Modelsbuilt from eachof thefunctions were
used to producetransformationsat thesame parameter values astheregistration results. Modelswere built bothleavingout thetarget
registration andincludingit. Sample points coveringtheentire regionof interestwere deformedusingthemodelresultsandthe
registration results,andthedifferences in thedisplacementsof thepoints werecalculated.

Results:
Themeandifferences, whenusing all registrationsandwhenleaving out thetargetrespectively,were0.53mm and0.67mm for the
1D cyclic b-splinefunction,0.59mm and0.71mm for the2D linearfunction, and0.43mm and0.96mm for the2D polynomial
function.

Conclusion:
Theseresults suggest thattheperformanceof the2D linearfunctionis comparableto the1D b-splinefunction.The2D polynomial
functionmodels thedatamoreaccuratelybut would appearto ‘over-fi t’ thedata.


