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* Introduction
» Up-down separation
* PZ summation
» Over-Under Separation
* The Inverse Problem
e Mirror Imaging operator
» Complete operator
* Conclusion
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Ocean Bottom Acquisition
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PZ summation

Ul(t,z) (P(t,z) + scale(z)Z(t,x)),

I
DO | = DY =

D(t, x) (P(t,z) — scale(z)Z(t, x)),

down-
going

up-going

U (t,x) 1s the up-going wavefield

D(t, x) 1s the down-going wavefield
P(t,x) 1s the pressure
Z(t,x) 1s the vertical particle velocity

1S time and x 1s offset
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PZ summation
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p 1s water density

v 1s water velocity

k, 1S wave-number 1n x

2 . .
k, = \/ ‘;’—2 — k2 is the vertical wave-number

w 1s the frequency Amundsen (1993)

A\



-

C

(@)

T A A A A A A A A AN A AN NAANNAACANNAN A A A A A A A AN NN

PZ summation
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Over-Under Separation

A Ivvvvvvvvvvvv S1(x,1)
{ | Y YVVVVVVVVVY S>(x.1)

S1(x,1) 1s the recorded wavefield for over array
S>(x,t) 1s the recorded wavefield for under array

Az 1s the spacing between over and under array
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Over-Under Separation

vvvvvvvvvvwvwy O1(x,7)
VYVVVYVYVYVYVYY  S)(x.f)

Sl(wskx) — Ul(wskx)+Dl(wakx)
So(w,ky) = Us(w,ky)+ Da(w, ky)
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Over-Under Separation

vvvvvvvvvvwy Ol(x,7)
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ei*:h2 ) = D,

Uy = Upelkes
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Over-Under Separation
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Over-Under Separation
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Separation-of up-ahd-down=going.wa

Over-Under Separation: Synthetic Example

Water 1500m/s

Sediment 1650m/s

Granite 5000m/s

O 4000 8000 12000
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Joint fitting of up- and down-going data.

min (IILTm —d,4 I*+ ILym—d, ”2)

m is the model that describe the image (ex. velocity model)

d, 1s the up-going wavefield at the receiver

d, is the down-going wavefield at the receiver

L4 1s an operator that models up-going wavefield at the receiver
L, 1s an operator that models down-going wavefield at the receiver

|| y || 1s the L> norm
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Joint fitting of up- and down-going data.

min (||Lym—dy >+ Lymd, %)

Traditional migration:

i =L, d;
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Joint fitting of up- and down-going data.

min (||Lgd = dy >+ L m—d, |?)

Mirror Imaging:

ﬁ1=L/¢d¢

18



_ Q-
_sz

d, is the pressure data recorded
d. 1s the vertical particle velocity data recorded
d, 1s the up-going wavefield at the receiver

d, 1s the down-going wavefield at the receiver

S;Z' separates PZ data into up-down data
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How to define ...
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Accuracy of the up-going wavefield modeling operator

L Ymirror Included
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Accuracy of the up-going wavefield modeling operator
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L Amirror Excluded
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Accuracy of the down-going wavefield modeling operator
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Included
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Accuracy of the up-going wavefield modeling operator

L \L m l rror Excluded
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min (|Lym—dy|*+|Lym—d|?)

LTmi rror Lim Lrror
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A 1s a two way acoustic forward modeling operator.

S ! is separates over and under data

into up- and down-going wavefield
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Fitting goal
L 1 [ dr ] i dp
ON_Li-m _d¢__S0uAm sz_dz_
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Fitting goal
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An alternate interpretation is fitting the P and Z data using only acoustic modeling
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Fitting goal
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Fitting goal
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Another alternate interpretation is fitting over/under data.

=
~

~ —1
0~Am-S,,S,.

=B

M

Stanford Exploration Project
34



|

Fitting goal
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Another alternate interpretation is fitting over/under data.

Lover dO ver

Lunder dunder
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+ Formulated an inversion problem that make use of the up- and down-
going signal of ocean bottom data
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¢ Formulated an inversion problem that make use of the up- and down-
going signal of ocean bottom data

** Reviewed two methods for obtaining the up- and down-going signal
-PZ summation
-Over-Under separation
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¢ Formulated an inversion problem that make use of the up- and down-
going signal of ocean bottom data

** Reviewed two methods for obtaining the up- and down-going signal
-PZ summation
-Over-Under separation

* Discussed two up- and down-going modeling operator.
-Mirror imaging operator
- Complete operator
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¢ Formulated an inversion problem that make use of the up- and down-
going signal of ocean bottom data

** Reviewed two methods for obtaining the up- and down-going signal
-PZ summation
-Over-Under separation

* Discussed two up- and down-going modeling operator.
-Mirror imaging operator
- Complete operator

s Will work on this problem next term.
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