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Review

• Nonlinear geophysical optimization process

• Born in mid 1980s due to pioneering  work of p g
Lailly(1983) & Tarantola (1984,1986,1988), well 
developed in more than two decades

• Forward modeling tool including wave equation 
modeling

• Inverse problem can be solved with gradient based 
linear iterative methods
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Theory of PSDM FWI
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CSP gather

CSP gather

Offset domain Equivalent Offset domain
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PSTM FWI Inversion
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Gradient Computation
PSTM vs PSDM
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Algorithm of PSTM FWI
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Synthetic Example
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Synthetic Example
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Iteration 5



Synthetic Example
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Iteration 15



Synthetic Example
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Iteration 25



Synthetic Example
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Iteration 30



Synthetic Example
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Synthetic Example

0 20 2

)

0.2

0.4

0.6

0.8

)

0.2

0.4

0.6

0.8

Ti
m

e 
 (s

1

1.2

1.4

1 6

Ti
m

e 
 (s 1

1.2

1.4

1 6

CMP
3500 4000 4500 5000 5500 6000 6500

1.6

1.8

2

1.6

1.8

2

true velocity in time updated velocity
Iteration 40

16

Iteration 40



Synthetic Example
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Iteration 55



Synthetic Example
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E l 2Example 2
Hussar current results
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Hussar example
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Hussar example

iteration# 1

updated velocity
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Hussar example
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Hussar example

updated velocity
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Hussar example
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Hussar example
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Shot records comparison

real data
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Shot records comparison

predicted data

27



Discussions

real data
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Comments 

• Converted waveConverted wave 
• Anisotropic modeling /inversion
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Conclusions

Developed a PSTM FWI algorithms for velocityDeveloped a PSTM FWI algorithms for velocity 
inversion.
Use CSP gathers for initial velocity modelUse CSP gathers for initial velocity model.
Not accurate for complex structures because 

f i i i i f d d iof using time migration forward and inverse 
process.
Faster.
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Image Enhancements

Regular PSTM PSTM + removed Tilt
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Image Enhancements

Regular PSTM PSTM + removed Tilt
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Image Enhancements

Regular PSTM PSTM + removed Tilt
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Image Enhancements

Regular PSTM PSTM + removed Tilt

 0

500

1000
4500

5000

5500

) 000

1500

2000
2500

3000

3500

4000

De
pt

h 
(m

Ti
m

e 
(s

)

 
3000 3500 4000 4500

2500

3000 1500

2000

2500



Image Enhancements

Regular PSTM PSTM + removed Tilt
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