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Purpose: To designa betterdatastructurefor B-spline registration.

Method and Materi als: We havedesigneda grid alignmenttechniqueand a datastructure that greatly improvesthe computation
speed of B-splineregistration. The basic ideais to align theB-spline grid with the voxel grid, so that the volumeis partitionedinto
tiles of equalsize. Theuse of equalsizedtiles is important for this approach,becauseit allowsthecoefficient multipliers usedfor B-
spline interpolation to beprecomputed. A datastructureconsisting of four tablesis usedto providefastaccessto precomputedindex
and multiplier valuesusedfor interpolation and gradientcomputations. Voxel indicesare decomposedinto tile and offset values
which areaccumulatedin a single loopfor eachvoxel.

Results: We haveimplementedthe aligned B-spline registration method,and compared its performanceagainstITK B-splines and
demonsregistration. Al igned B-splineswith a mean-squared error cost function wasfound to be roughly equivalentin speed to the
demonsalgorithm, andconsiderably faster thanITK B-splines. Runningtimes werefoundto dependonly on theimagesize,andnot
on theB-splinecontrolpoint spacing.

Conclusion: When possible,analignedgrid shouldbeusedfor B-splineregistration.


