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High resolution velocity model building methods:
* [terative depth migration velocity analysis

e Full waveform inversion
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High resolution velocity model building methods:
e [terative depth migration velocity analysis and update

e Full waveform inversion
Both methods:

e Computationally expensive
e Require a starting model in depth
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High resolution velocity model building methods:
* [terative depth migration velocity analysis
* Full waveform inversion
Both methods:
e Computationally expensive
e Require a starting model in depth

Slope tomography methods can estimate smooth velocity model:
 CDR tomography ( Chuck Sword 1987)

e Stereotomography (Billette & Lambarée 1998, Chauris 2002, ... )
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Slope tomography

 Slope tomography characterizes a locally coherent event with the
source position xg, receiver position x,, traveltime T, and ray

parameters p; and p,
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Slope tomography

 Slope tomography characterizes a locally coherent event with the
source position xg, receiver position x,, traveltime T, and ray
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Slope tomography method

Misfit: Xerr; = (X, — XS)]_
Cost function ; J) = || Xorrl|?
Aj; A1p Ajgs
Ay Ayy Ay
Inversion: A1 Azp Aszs
Anl Anz An3
aXerr
Fréchet derivative: A;j = 7 /
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Slope tomography method
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Fréchet derivative: A;; = (4)
avi
aXerrj . aXerrj 0AX; aXerrj 0At; (5)
ov; B 0AX ; 0v; JAt; 0v;
dxerr(j) _ [ —1 for source ray path (6)
oax; | 1 for receive ray path
0X ] Sin 0 ;,c0505,—sinfBg.cos6
err(J) — _vsevge ge se se ge (7)
aAtl vseCOSese+UgeCOSQQe

- dx(1) 0x(1) 0 T

ox(l-1) odp(l-1)

0AX; AL . N OO

oo, and oy, OT€ computed using a transfer matrix:T; = 32— 390-D) 0 |, (8
dAt()  dAL(D)

1 0x(l-1) dp(l-1) i

F0AX; FOAx;
ov; vy

0Ap; oA
afil =T, Tp—1 - Tii2 - Tiyq- afll (9)
J0At; dAt

5 6vi . L 6_171 .

Sword 1987
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Numerical example
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Numerical example
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Synthetic example V(x,z)
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Synthetic example V(X,z)
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Synthetic example V(x,z)
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Stereotomography

E,S Ts, R,P.

Model space : [Cili=1m

Fréchet derivative: A;; = v
l

MOdeI Space: [(X) ®S) Gr) TSJ Tr)j=1,N]r[Cm]m:1,M ]

___O(SRPs,PrTsr)
l] _ a(X,Gs,G’r;TS)TT;Cm)

Fréchet derivative: A

Stereotomography Billette and Lambaré 1998
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Conclusions

 We verified the slope tomography algorithm can recover velocity
iInformation.

 We demonstrated the process of picking the source and geophone
ray parameters using localized slant stacks.

 We showed that we can use the ray parameters and traveltime
picks to estimate a smooth velocity model.

 We will continue to investigate the stereotomography method
(Billette and Lambaré, 1998).
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