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‘A{? Classical Reflection Tomography
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vy Classical Reflection Tomography
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Yy Classical Reflection Tomography
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Yy Classical Reflection Tomography
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Classical Reflection Tomography

Traveltime picking difficulties

Common Shot Gather
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Classical Reflection Tomography

Traveltime picking difficulties

Common Shot Gather
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Classical Reflection Tomography

Traveltime picking difficulties
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Fast Velocity
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PSDM tomography

in a Common Image Gather (CIG)
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PSDM tomography

o

4

is scanned automatically

Residual moveout

Al-Yahya (1989)
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Residual moveout is scanned automatically

Zy = \/yzzz + (y2 — 1)x2 y=V,/V Al-Yahya (1989)

—
-
C
™D
>
o
@)
=
<
4
O
=
<
L
o
@)
=
<
-
Q)
n
—
<
L
o
0O,
—
<

GAMMA ooooo0s000b33t1l112130  caMMa  GaMma GAMMA GAMMA 4o00055333333111311232121  amma
13n0n 02468023 6B024680246802468 1300 1300 1300 1300 ©0l33689134679124678124579 1300
1400 1400 1400 1400 1400 1400
1500 1500 1500 1500 1500 1500
1600 1600 1600 1500 1500 1500
1700 1700 1700 1700 1700 1700
1800 1800 1800 1800 1800 1800
1300 1900 1500 1900 1900
2000 2000 2000 2000 2000
2100 2100 2100 2100 2100
2200 2200 2200 2200 2200 2200
2300 2300 2300 2300 2300 2300
2400 2400 2400 2400 2400 2400

y =1 y = 0.89 y =1.13

Zm (m)



L

vy PSDM tomography

Residual moveout is scanned automatically

~

Zm = \J¥22% + (y2 — 1)x2 y=V_/V Al-Yahya (1989)
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“y* PSDM tomography
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‘A{? PSDM tomography

Update velocity using y
Y = I7'm/ %
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‘1? PSDM tomography

Update velocity using y or Az
y =Vin/V Zm = ¥2z% + (y2 — 1)x?2
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‘1? PSDM tomography

Update velocity using y or Az
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“s Stereotomography
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Ys Stereotomography and Adjoint stereotomography

PsobS;Sobs RODSJ P obs

Model space: m-= [(X; G)s; G)r: Ts: Tr)ilzl,N]:[V]iZ:l,M ]

Pscal, Sca{

Data space : d= lS, R, Ps, By, Tsy ]j=1N

4 . . a S;R;P iP ’T
Fréchet derivative: A;; = OR Py PriTsr)
] a(X,Gs,QT;TS;TTIV)

Inversion: AAm = Ad A[GN,GN-@

Stereotomography  Billette and Lambaré 1998
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‘A{? Stereotomography and Adjoint stereotomography

P obs,SobS Robs;P obs

S

P_cat, Scal Model space: m = [(X, Sgplpiegti ) ;11 ], [V ]i2=1,m ]

Data space : d= lﬁ-Ps, By, T, ]] N

4 . . a S;R;P iP ’T
Fréchet derivative: A;; = OR Py PriTsr)
] a(X,Gs,QT;TS;TTIV)

Inversion: AAm = Ad @N,GN-@

Stereotomography  Billette and Lambaré 1998

Model space : [Xj—q y1,[V]iz1nm ]

Data space : [TST’PS’PQ L:1N 9 [2N+M
’ 9 +
am [ ]
. a]

Inversion Mg =My +ap — pv

Adjoint stereotomography  Tavakoli 2017
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Yy Adjoint stereotomography

S R

Model space : [Xj=1 ], [V]i=1m ]

N

Data space : [TST,PS,Pg ]jle

Inversion IM =M + ay aa_]
m

Adjoint Stereotomography  Tavakoli 2017

d] 1
6v(x)= v(x)3 2(Ar + 45)

As, A,- = adjoint state variables correspond to traveltime equations for T and T,
R S

(8/dx,0/37) - (A, - VT,) = S(AT,,, AP,)
(8/0x,0/0z) - (A, - VT,) = S(ATyy, AP,)
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‘s Adjoint stereotomography

S

R
X 408 .’- Model space : [Xj=1 n],[V]i=1,m ]
k\v — ‘&V Data space : [TST,PS,Pg ]j=1N

Inversion ‘M =my + ag aa_]
m

Adjoint Stereotomography  Tavakoli 2017

d] Apg Ap
O AT U(T, +T,) + 2B (T — Tyoy) + 220(Ty 4y — T, )

Normal to the wavefront ~ Normal to source-x ray path Normal to receiver-x ray path

Tsr Move X normal to source-x ray Move X normal to receiver-x ray
Move X normal to T, path path
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‘s Adjoint stereotomography

S

TS e =/ Mot DtV

Data space : [TST,PS,Pg ]

j=1,N

Inversion IM =M+ ag ;’_]
m

Adjoint Stereotomography  Tavakoli 2017

d] Apg Ap
O AT U(T, +T,) + 2B (T — Tyoy) + 220(Ty 4y — T, )

Normal to the wavefront ~ Normal to source-x ray path Normal to receiver-x ray path
Tsr Move X normal to source-x ray Move X normal to receiver-x ray
Move X normal to T, path path

d]

Ax = axa
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1s* Synthetic example
Shot gathers
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‘A{? Synthetic example

Shot gathers
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%y Synthetic example
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Yy Synthetic example

Stereotomography
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Yy Synthetic example Adjoint stereotomography
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Yy Synthetic example

Stereotomography
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¥ Conclusions

* Reviewed the classical reflection tomography, PSDM tomography and
stereotomography

« PSDM tomography and stereotomography has picking advantage over the classical
reflection tomography

» Stereotomography methods may be more efficient in building a macro velocity model
than PSDM tomography, because depth migration step is not required

* We found the solution from our implementation of adjoint stereotomography matches
the long wavelength component of the reference model

e Solution from classical stereotomography seems to have better resolution
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Future work

* Improving the resolution of adjoint stereotomography

» Using solution from classical stereotomography and adjoint
stereotomography as starting model for FWI

* Including anisotropic parameters in adjoint stereotomography

 Tests on real data including multi-component data
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