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Error Analysis and Control of Fast Spherical Harmonics Transform

RELI SUDA t and MASAYASU TAKAMI

Spherical harmonics transform is usually computed directly in time O(M3) for cut-off fre-
quency M. We have proposed a fast transform algorithm which is accelerated by FMM (Fast
Multipole Method) through polynomial interpolation and runs in time O(M?log M). In this
paper, we discuss on analysis and control of the approximation errors of our algorithm. First
a method of error estimation with matrix norm is introduced, then the algorithms of error
control, sampling point selection, and row dropping are explained. We also discuss on the
stability of our algorithm, and show that the numerical stability is guaranteed by the split

function scaling.
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