AbstractID: 7718 Title: Non-rigid registration based respiratory motion models of the lung
using two parameters

Purpose:

Single parameter motionmodek basedon the phaseof arespratorysignal canmodelthemotion overanaverageaesiratory cycle.
Two parameer modek basedon anplitude andgradientmayalsobe ableto model someof theinter-cyclevariation We presenta
methd of constuding two pammeer motion modelsandevalat differentfuncionsfor themodel

Method and Materials:

A referenceCT volumeis non-rigidly registeredo freebreahing CT data A functionisthenfittedto eachof the controlpoint
displacenentstha define the registraions, relating themto therespratory parametex). Three differentfunctionswere evaluatecbn
daafrom anexamplepaient: a1D cydic b-spline function relating thedisplacementto phasea 2D linear funcion, anda 2D 3¢
order paynomial function, both relating the displacementso anplitudeandgradent. Modelsbuilt from eachof thefunctions were
usal to produceransformationsat the sane paraneter values astheregistreion resuls. Modelswere built bothleavingoutthetarget
regstration andincludingit. Sanple points coveringthe entire regionof interestwere deformedusingthe modelresultsandthe
regstration results,andthedifferences in the displacementof the points werecdculated.

Results:

Themeandifferenceswhenusing all registraionsandwhenleaving out thetargetrespectivelywere0.53mmand0.67 mm for the
1D cyclic b-splinefunction,0.59mm and0.71mm for the 2D linearfuncton, and0.43mm and0.96 mm for the 2D polynomial
function

Conclusion:
Thesereaults suggst thatthe peformanceof the 2D linearfunctionis comparabléo the 1D b-splinefunction. The 2D polynomial
functionmodek thedatamoreaccumatelybut would appeato ‘over-fit’ thedat.



