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PP and PS tomography

PP / PS differential semblance

co-depthing (isotropic)

anisotropy, TIV

— Vpg, Vs, 0, €

field data example



PP - Differential semblance
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Gradient
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PS - Differential semblance
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Positive and negative cigs




Co-depthing PP and PS

NIP ray map migration :

(%, 79 (%)) = (y1, Y2, 2 (y1, y2; 77 (%), m))
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Zero-offset map migration
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Zero-offset PS traveltime

P-wave NIP ray S-wave NIP ray



SS - traveltime



Depth consistency 72 (x)
JIp(m) =

Z/\Zé(yl,yz;ffq(x),m) —zfg(yl,yg;ﬁg(x))‘ dy1dys
J



Total misfit functional

J(m) = M JTpp(m) + Ao JTps(m) + puJp(m)



Model representation

vp(X) = Z(UPk + grx3) 1 (X) + Z a; B

k

I.(x) layer indicator function by map migration

Bi (X) B-Spline



Strategy Tl media :
PP (isotropic)
PS (isotropic)
co-depthing (isotropic)

anisotropic update (vpg, vsg, 0, €)
-0=0

— well logs, large offset data



Initial P-wave velocity
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Image with initial velocity




Initial cigs




Intermediate cigs




Final cigs




Final PP image




Initial and final P-wave velocity
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Initial S-wave velocity
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PS image with initial velocity
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Intermediate ¢
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Final cigs




PS image with uniform cigs




Co-depthed PS image (isotropic)




Initial and final S-wave velocity

0
2.0 2.0
1.0
I 1.5 2.0 I 1.5
[km] [km/s] [km] [km/s]
0 2.0 4.0 0 2

.0 4.0
[kml [kml



PS cigs after isotropic co-depthing




NMO velocities
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Status after isotropic processing

(PP) Vp =~ UpNMO = Upo \/1 —|—25

(PS) vg ~ vgov1+ 20



Final PS cigs (e-update)




e-values
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PS image after s-update




PS co-depthed image (isotropic)




Strategy Tl media :
PP (isotropic)
PS (isotropic)
co-depthing (isotropic)

anisotropic update
-0=0
— well logs, large offset data
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Geometry of ¢, e-values
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Picked ¢, o-values

VaN

E— & =0 —0
Layers | £ 0
1 0.035| 0.0
2 0.0 0.0
3 0.02 0.0
4 0.09 | -0.04
5 -0.02 | -0.02




Initial PP cigs




Final PP cigs




Initial PS cigs
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Final PS cigs
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Final PP image (3, ¢)
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Final PS image (9, ¢)




Final PP time image




Final PS time image




Initial PP time image




Strategy Tl media :
PP (isotropic)
PS (isotropic)
co-depthing (isotropic)

anisotropic update (vpg, vsg, 0, €)
-0=0

— well logs, large offset data



Conclusions

e PP and PS depth consistent angle
tomography

e strategy for anisotropic migration

e problems:
— multiples

— picking on initial PS image
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