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Linearized Inverse Problem
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Linearized Inverse Problem
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Linearized Inverse Problem

RTM Inverse




Least Squares Migration
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Two Problems of LSM

- Sensitive to Velocity Error

- Expensive Computational Cost
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Extended LSM

- Sensitive to Velocity Error

- Expensive Computational Cost
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Computational Cost

- Sensitive to Velocity Error

- Expensive Computational Cost

ei>l / Gs(x,7) m(x) Ggr(x,t—1T) dxdr

F -
e_> I /GS(X — h,7) m(x,h) Gr(x+ h,t — 7) dhdxdr

F* E
e_'I/ Gs(x,7) d Ggr(x,t—17) drdtdrsdzpg @

2 :
_>I/ Gs(X—h,T) d GR(X—|-h,t—T)detda?SdZIJR




Acceleration

- Sensitive to Velocity Error

- Expensive Computational Cost




Acceleration

- Sensitive to Velocity Error

- Expensive Computational Cost

e Accelerate Operator e Decrease lter #

10



Optimization Algorithm
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Steepest Descent Algorithm
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Optimization Algorithm

FTpm=FTq =P pipm,—=Ftd
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Weighted Conjugate Gradient
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WCG

Weighted Conjugate Gradient
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Numerical Example - Simple
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Numerical Example - Simple
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Numerical Example - Simple
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Numerical Example - Simple
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Numerical Example - Simple
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Numerical Example - Simple
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Numerical Example - Simple

Location (m)
0 S00 1000 1500 2000 2500 3000

Depth (m)
1000

2000

3000

Difference with Reflectivity Model

21



Numerical Example - Marmousi
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Numerical Example - Marmousi
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Numerical Example - Marmousi

5000

Depth (m) Offset (m)
1000 O O

2000
2000

3000

(0] 1000 2000 3000 4000 5000 6000 7000 8000 9000 O
Location (m) Offset (m)

ELSM with 20 iteration CG

24



Numerical Example - Marmousi
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Numerical Example -
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Numerical Example -
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Numerical Example -
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Numerical Example - Salt
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Numerical Example - Salt
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Numerical Example - Salt
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Numerical Example - Salt
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Numerical Example - Salt
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Numerical Example - Salt
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Conclusion & Future Work

e ELSM is not sensitive to velocity error

Conclusion

° WCQG iteration can accelerate ELSM

Q Coarse Sampling,Missing Data

Future VWork

Q Inversion Velocity Analysis
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Numerical Example -
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Conjugate Gradient

Algorithm 1 Conjugate Gradient
1: 2o %FT(d—FZB())

2: Do < 20

3: k<0

4: repeat
) p <Zk,Rk>

O Ok T Ry Fpys

6: Tpy1 < Tp T+ APk

7 Zht1 S Rk — OszTFpk
. , <Zk+41,Rk41>

8. 5k_|_1 S <Zkzazk>

90 Dk41 < Zk+1 + Br+1DPk

10: k<+— k+1
11: until Error is sufficiently small

F' = W odarF” Wata

m
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Weighted Conjugate Gradient

Algorithm 2 Weighted Conjugate Gradient F'Fm = F'd

1: 29 + F1(d — Fxy) = =
2: Do < 20
3: k+ 0
4: repeat
<Zk,Zk > model

Z
Ok S <Fpr,F'pr>data
Tk+1 < Tl T APk
Zhdt1l < 2k — CkaTFpk

6 y <Zk;_|_1,zk_|_1 > model
<
k+1 <Zk,Rk > model

Pk+1 = Zk+1 + Bk+1Pk v
o ek
11: until Error is sufficiently small I

T T
<M, M >model— ™M Wmodelm < d7 d > data = d Wdatad
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Numerical Example - Marmousi
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Numerical Example - Marmousi
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