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High Resolution

Linear Inverse Problem

Solve
A.x=d;
subject to the least squares condition:
and one or more regularization constraints:
[I%]lz = min
HVX”Z = min
|V%x||2 = min

These can be combined:

A - x = dlfz + 93 x[|2 + 731 Vx]|2 + 03| V|2 = min

By selecting the size of the coefficients 7, 71 or 77, the influence
of the regularization with respectet to the rms of the model, its
integrated gradient or the laplacian can be controlled.
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Figure 2.01la: An idealized marine magnetic anomaly at a mid-
ocean ridge. The solid dots are the values of the vertical com-

ponent of the magnetic field.
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Figure 2.04a: The crustal magnetization A(x), a boxcar function,
generates a magnetic anomaly &(x) at the ocean surface in the
idealized system under consideration.
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Figure 2.06a: Shown as a solid line, the L, representer g; in equa-
tion (1) for the magnetic anomaly data.
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Figure 2.06c: The magnetization model with the smallest norm in
the space W4 generating the given magnetic anomaly values. No-
tice the somewhat smaller oscillations of the magnetization com-
pared with those of figure 2.06b.
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Figure 2.08b: The 18 representers in L, for dissipation associated
with the fundamental modes [ =21, 22, - - - 38 whose decay param-
eters appear in figure 2.08a.
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Parameterization

‘We represent a function on a surface of a sphere by superposi-
tion of basis functions:

fW,9) = ;Ci - gi(0, ).

The basis function may be local (splines), such that they vanish
at some distance from point ;. A frequently used form of a local
basis function is the block representation:

Lifd;y <9 <dfandpy < p <of

g0, ) = .

0 otherwise
A common form of representation of global basis functions are
spherical harmonics, which are orthogonal on the surface of the

sphere:

9i(0, ) = [ pz(ﬂ) C_Osmlp .

P (9) sin mep.
In the first example, the representation is simple in the space
domain, in the other, it is equally simple in the wavenumber
domain. The choice depends on the kind of observations that
are interpreted and on the kind of information that we want to

obtain.
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a Triangular Tessalation (362 nodes)
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Power Spectrum

With a function f (¢, ¢) described on a spherical surface by:

oo £
f,0) =3 > (A7 cosme + B} sinmy) pem(cosd);
£=0m=0

the power spectrum is defined for a harmonic degree / as:

1 Z m m
Ge= (A} +5 3 (A7) + (B])"
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Spherical Harmonics
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Fig. 1. Ray paths of
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compressional  waves
and § to shear waves.
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these phases were re-
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SS-S and ScS—S Ray Path Geometries
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Resolution Test at 2750 km

Resolution Test at 2750 km
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Phase velocity of Rayleigh waves at 75 seconds

Spherical harmonic parameterization (degree 16)
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Power spectra of spherical harmonics-as
a function of harmonic degree
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Ocean function (1=1-32)
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Spectra of Elliptical Surfaces
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unsuceessful output (overdamped)
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