defined a smoothing spline functional
measure weights. The equivalent number
deHed on this functional does not depend on the distri X

butions of samples. The approximation of the equivalent

number of parameters is derived when the number of

samples becomes infinity. This approximation greatly

reduced the calculation time needed to estimate the optiX

mal smoothing. The smoothing spline calculation cost

was so high that new algorithms (FMMXast multifole

method) were introduced and we developed the smoothX

ing engineXvhich was applied to practical problems. The

engine generated clear surfaces and was robust to vari
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