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Purpose: To designa betterdatastrudurefor B-spline registration.

Method and Materials. We havedesigneda grid alignmenttechniqueand a datastructure that greatly improvesthe computation
speed of B-splineregidration. The basic ideais to align the B-spline grid with the voxel grid, so thatthe volumeis partitonedinto
tiles of equalsize Theuse of equalsizedtilesis importantfor this approachbeauseit allowsthe coefficient multipliers usedfor B-
spline interpdation to be precomputd. A datastructurecorsisting of four tablesis usedto provide fastacessto precomputedndex
and multiplier valuesusedfor interpolation and gradientconputatiors. Voxel indicesare deconposedinto tile and offset values
which areaccumulatedn a single loopfor eachvoxel.

Results We haveimplementedthe aligned B-spine registation method,and compaed its performanceagainstiTK B-splines and
demonsregistraton. Aligned B-spineswith a meansquaed error cod function wasfound to be rougHy equivalentin speel to the
demonsalgorithm, andconsderably faster thanITK B-splines. Runningtimes werefoundto dependonly on theimagesize,andnot
on the B-spline control point spacing.

Conclusion When possble, analignedgrid shouldbeusedfor B-splineregistraton.



