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vy* Introduction

Weighted stacking

technique: Aki-Richards Al  AJ R
_ | pp, Rps and
Smith and Gidlow (1987) — approximations Ji J g weights

Stewart (1990) and Larsen
(1999)

« Weak contrasts
Assumptions * Incidence angles < 35° and < critical
« Vp/Vs:1.5-2

Growing interest in long-offsets

Linearized inversions limit the incidence angles )
scenarios

[ Objective: Inversion strategy suitable for long-offset acquisitions ]




v Forward Problem: Zoeppritz equations
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“s* Forward Problem: raytracing

Source MP CP Receiver
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Figure modified from Stewart et al. (1999)
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yy* Simultaneous inversion: unconstrained optimization

— %ﬁ; Su(m, 6;) — dobs(9; ))@(Md@s(@)) ——) W = [1/8pp 1/ng

predicted predicted

N
; l L (p— aPI‘l;I
Gradient: g = ZJJWTW (Su(m, 9]) o dobs(ej)) ]u = _SK(P 1)LuM

J=1
N i=12
H —_— T T . ] = 1r213
Hessian: H= E Ji"W'WJ;
= K=M=L=1234

Updates:
 B=1 — Steepest Descent

Am = —B_lg <  B=H — Gauss-Newton

* B=H + \diag(H) — Levenberg-Marquardt
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vy True model features

Dashed lines: initial model
Continuous lines: true model
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Results: broadband and noise free reflectivities

(a)

Newton's method
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Levenberg-Marquardt method
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Results: broadband and noise free reflectivities
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vy Results: broadband and noi flectiviti
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Results: band-limited and noisy reflectivities

Ormsby wavelet
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Results: band-limited and noisy reflectivities
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‘A{; Results: effects of the initial model
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ts* Results: effects of the initial model
Good initial Close to true contrasts and
model relationships between a and

B perturbations

Dashed lines: new initial model
Continuous lines: true model
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\wy' Results: effects of the initial model
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1* Results: advantages of the simultaneous nonlinear inversion
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vy Conclusions

» Outperformance of the nonlinear inversion over the weighted
stacking approach.

« Convergence to the same minimum point with different
convergence features.

 Including noise information produced improvements on the
fractional shear impedance and fractional Vp/Vs ratio.

« High accuracy and precision of the simultaneous nonlinear
inversion results.

* Negative impact on the fractional density.
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