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On Vanishing Moments of Hilbert Transform
of B-Spline Wavelets with Order Three
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Abstract: The vanishing moments of Hilbert transform of B-spline wavelets with order three will be stud-
ied in this paper. In order to achieve this goal, we first calculate the piecewise function expression of B-
spline wavelet with order three, and give its image. The B-spline wavelets with order three are compactly
supported, anti-symmetric and smooth. On this basis, combined with the definition of Hilbert transform,
the Hilbert transform of B-spline wavelets with order three is calculated, and its image is given. After
Hilbert transform, B-spline wavelets with order three no longer have compact support, and their anti-symmetry
becomes symmetric, but they keep good smoothness. Finally, we use the definition of vanishing moment
to calculate the vanishing moment of Hilbert transform of B-spline wavelets of order three. The results
show that the Hilbert transform of B-spline wavelets with order three is no longer a function with limited
support, but it has higher vanishing moment than the B-spline wavelets with order three itself. This
discovery is instructive for the design of wavelets that constitute Hilbert transform pairs.
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