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Principle

Distributed Acoustic Sensor (DAS)
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Rayleigh Wave Phase Velocity (m/s)

Rayleigh Wave Phase Velocity (m/s)
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Forward modeling
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Inversion method

Dispersion Curve Inversion methods:
Gradient based inversion methods: Gaussian-newton, Conjugate gradient...

Non-gradient based: | Genetic algorithm
Neighborhood algorithm
MCMC
Strong surface wave 7 surface wave inversion
Data media is stratified 7 1 D inversion, GPDC
Layer number is unknown — Trans-dimensional Inversion(Reversible Jump MCMC)

MCMC is computational expensive —— MPI, Parallel Tempering
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Bayesian inversion

P(mld) =~ <dl;1(>d1;<m>,
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Trans-dimensional Bayesian inversion
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Trans-dimensional MCMC vs. Conventional MCMC
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Conventional MCMC

Workerl
chainl

BD BD BD
GPDC GPDC GPDC

For every perturbation For every perturbation For every perturbation

Parallel tempering to explore wide, exchange information between Markov Chains, converge efficiently.
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Mode separation — Dispersion Compensation
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DAS data inversion
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Fundamental mode dispersion curve inversion
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DAS data analysis

index

value in covariance matrix

0.15

01 [

0.05 |

-0.05

index

index

value in covariance matrix

15

05 |

05 |

index

Index

% o

dO Ob o
Oo0°

1(") 1‘5 26 2% 36 35

E=(d—d(m))"C;(d—d(m))

1 N—j—1 B B
Cij:ﬁ ;O (rij—l—k_ 7”1') (rik_ ri)

j+02
/1 § : 2
EE?) A
k=j—0/2
r; -

L= — (d) __

n; o C;’=C0;0
J

index

index 19



%y DAS data inversion

Second inversion result
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 Multimode inversion
e Joint inversion(group velocity or ellipticity)
e 2D imaging through Bayesian inversion
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