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Abstract : Nonlinear inversion based on Metropolis sampling algorithm is formulated in the Bayesian framework. As

one kind of Monte Carl non-linear inversions, it can effectively integrate high frequency information of well logging

data, and obtain inversion results with a higher resolution. Firstly, we get the priori information through fast F ERTE
Fourier transform moving average (FFT-MA) and gradual deformation method (GDM). Second, we structure b AR
likelihood function. Then we apply Metropolis algorithm in order to obtain an exhaustive characterization of the

posteriori probability density. FFT-MA is a kind of efficient simulation method. Combined with GDM, it can constantly + EJ3*¥f
modify reservoir model and keep the spatial structure unchanged until it matches the observed seismic data. b A
According to the model trial and real data processing, we can conclude that nonlinear inversion based on

Metropolis sampling algorithm provide reasonable elastic parameter information, especially it improves the

resolution of P-wave velocity. Even when the signal noise ratio (SNR) is relatively low, it can still show reasonable

elastic parameter information, which proves the effectiveness of the proposed method. The inversion resolution of

P-wave and S-wave impedances is higher than elastic parameters inversion if we do not consider the noise.

Key words : fast Fourier transform moving average (FFT-MA) gradual deformation method (GDM) Bayesian

theory nonlinearinversion high-resolution Metropolis sampling
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