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Wavelet analysis is a powerful mathematical tool that has been used to
great success in a wide variety of applications, from image processing and
signal processing to geophysics and cosmology. In recent years, there has
been growing interest in applying wavelet analysis to data on the sphere.
This is due in part to the increasing availability of data from satellites and
other sources, as well as the fact that the sphere is a natural shape for
many physical systems.

Wavelet analysis on the sphere is a challenging problem, due to the fact
that the sphere is a non-Euclidean surface. However, there has been
significant progress in recent years, and a number of different wavelet
transforms have been developed for the sphere.

One of the most popular wavelet transforms for the sphere is the spheroidal
wavelet transform. Spheroidal wavelets are a family of functions that are
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defined on the sphere and that satisfy a number of important properties.
These properties make spheroidal wavelets ideal for a variety of
applications, including image processing, signal processing, and
geophysics.

Spheroidal Wavelets

Spheroidal wavelets are defined as the eigenfunctions of the Laplace-
Beltrami operator on the sphere. The Laplace-Beltrami operator is a
generalization of the Laplacian operator to non-Euclidean surfaces. The
eigenfunctions of the Laplace-Beltrami operator are the spherical
harmonics.

Spherical harmonics are a complete set of orthogonal functions on the
sphere. This means that any function on the sphere can be represented as
a linear combination of spherical harmonics. Spheroidal wavelets are a
subset of spherical harmonics that are localized in both space and
frequency. This makes them ideal for a variety of applications, including
image processing, signal processing, and geophysics.

Applications of Spheroidal Wavelets

Spheroidal wavelets have been used in a wide variety of applications,
including:

* Image processing: Spheroidal wavelets have been used for a variety of
image processing tasks, including image denoising, image compression,
and image segmentation. * Signal processing: Spheroidal wavelets have
been used for a variety of signal processing tasks, including signal
denoising, signal compression, and signal analysis. * Geophysics:
Spheroidal wavelets have been used for a variety of geophysics



applications, including seismic imaging, gravity field modeling, and
electromagnetic modeling. * Cosmology: Spheroidal wavelets have been
used for a variety of cosmology applications, including the analysis of the
cosmic microwave background radiation and the study of large-scale
structure in the universe. * Medical imaging: Spheroidal wavelets have
been used for a variety of medical imaging applications, including MRI
image denoising, CT image reconstruction, and PET image analysis.

Wavelet analysis on the sphere is a powerful mathematical tool that has a
wide variety of applications in science and engineering. Spheroidal
wavelets are one of the most popular wavelet transforms for the sphere,
and they have been used successfully for a variety of applications,
including image processing, signal processing, geophysics, cosmology, and
medical imaging.
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