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The meditied Mewton method to solve the nonlingar equation A (o) == 4, consizts of an ferative process
aimed at getting successive approximation by resolving the linear equartion.

PAfe b < o=f-c,=4A (e, )-u, if)

with 24 ¢ ¢ | heing the derivative of A at the starting point . However i straightforwsnd application
in ordet to resolve imverse problems of wave propagation is senseless as 24 has no bounded inverse
Thus s munerical inplementation should stipulate some regularizaticn peecedure, For this, we wse the
r-pieudoinverse - the peneralized normal inverse of operator (L ( ¢y ) #) that can be obained by means
of the muncated 350 of the operator D6 (e, Hris the rank of {£4 ¢ c, Jie) {1175 With this repuiarizatiion
procedure, the iterative process for the modified Newton method 15 represented as follows:

.i.-
ot =a-MA g ir<ig-alcl > [2)

Under same assumptions (f2)), the sequence o, becomes P, < oo =, where oo 15 the exact solution of the
inverse problem (wave propagation velocity) and P is an orchogonal projector onta the lnear span of r
right sinpular vectors of the derivative D4 [, ). The rank F is derermined by the noise level of the input
cluta and by the sccoracy of the finite diunensional approsimation of the operator A and its derivative D,
It should be noted that the frst step of the Jeratve process (2) 35 a linearized waveform mversion (Born
inversion) with an inthomogeneous hackground treated by 4 range of authors (see, [or example [31).

Thiz spproach way implemerted and ested numerically for 2D noalinear waveform inveesion of
synthetic surface molticoverage data simulsted by means of finile differences on a parallel compuler
Parsvier PowerXplorer (8 nodes with PowerPC-601, HOMb, 8Mb memory of sach node). The real
velocity model was represented as a local vbject (ellipse with axes of 6 aml 3 wavelenglhs) embedded in
a wertically inhomageneous hackground, The velooity deviation wichin this object was taken as +255%
I COMmparison ".l.'lﬂl the background. The value of the parameter r was chosen so that the condition
nurmbser of T4 fcﬂjr was no more an 100,

Fip.1 represents the resull of the first step of process (2}, while Fig.2 35 the o - & prestack
migration. As one can see, the firat image depicts noc only the boundary of the object, but also s mterior
structure. OF course, one can see some low frequency oscillations in the reconsiructad mode] of the wave
propagation velocity hecause of the lack of low time frequencies in the source Tunclion {(Ricker impulse
with dominant frequency 30Hz), the displacement of the Jower boundary of the object and blurring of
itz edges, Suceessive iterations (2) move the ipwer boundacy to its correct position snd diminish the
blurring of the edges, but do not improve esseniially the low spatial frequency components.

In order to analyse the capability of this approach to reconstruct specific spatial frequencies f
the model, we compured the nutual disposition of the linear span of the right singlar vectors of the
operator DA (o, ) for a choesen value of the paramerer » with respect 1o a standard Fouricr basis in fateral
ard vertical coordinates. Since not ondy are the high spatial vertizal harmonics almost crthogonal o this
linear span (Rayleighs criteria), but also the lower ones (problem of trend reconstruction), there is mo
hope of reconstructing the smooth vertical components of the model by means of successive iterations
(21
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Figure 2: w — k prestack migration
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