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Wavefield sensing
No alias with dense sampling
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DAS data

Principle
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DAS data
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DAS data
Straight line 13117 Straight line 13121 Straight line 13125 Straight line 13129

Straight line 13133 Straight line 13137 Straight line 13141 Straight line 13145

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)

0 20 40 60

Frequency (Hz)

100

200

300

400

500

600

700

800

900

 R
ay

le
ig

h 
W

av
e 

Ph
as

e 
Ve

lo
ci

ty
 (m

/s
)



6

DAS data

Line 13
2017May
13145
Sweep
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Shot record spectrum without normalization
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DAS data
Shot record spectrum without normalization

spectrum with normalization spectrum with AEC
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Forward modeling

Forward modeling Propagator matrix
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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                                        surface wave inversion
Data media is stratified                                   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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Inversion method

Birth-death scheme

Bayesian inversion Trans-dimensional Bayesian inversion



11

Inversion method

trans-D k=variable fixed-D k=8

fixed-D k=16 fixed-D k=32

Trans-dimensional MCMC vs. Conventional MCMC
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Inversion method
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Simulated model
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Simulated model
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Mode separation

Mode separation          Dispersion Compensation
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Mode separation
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DAS data inversion
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DAS inversion

Fundamental mode dispersion curve inversion
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DAS data analysis
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DAS data inversion

Second inversion result
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Future work

• Multimode inversion
• Joint inversion(group velocity or ellipticity)
• 2D imaging through Bayesian inversion
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Thanks!
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DAS data inversion
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