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Seismic AVO This Is the model-based in_ve_rsio_n which has
Inversion been formulated as an optimization problem

strate
JY This inversion method is based on gradient-
descent optimization algorithm...

Gradient descent optimization

we need to find the

gradient/s of we need some e
objective function initial guess as a ontimal sglution .
with respect to starting point... P

model variables...



Theory and Method:

this inversion method relies on four components ...

\ “.* - A e g ; 5
| . - - seismic forward modelling
By ! ¢ < | & o
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| - defination of objective function
- adjoint-state solution of objective function

' - |-bfgs — to find the local minima iteratively




Seismic
forward
modelling

Seismic amplitudes are approximated by
a convolutional model:

d(t.0)=W(t)*Rpp(t. O|m)

Rpp for weak contrast can be obtained by
linear equation of PP reflection

amplitudes:
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AVO

Inversion:

least-square

formulation
of data misfit

forward modelling equation of AVO Inversion...

f(m)=d m = [Vp(t).Vg(t), p(t)].
the objective function defination ...

1 ,
J==|d@ 0)— f(m) |7,

~ 9
Forward modelling operator ...

f(m)=W(t)* Rpp(t, 8|m)

The gradient of objective function with respect
model variables m[V;, Vg, P]

3 oJ(t) aJ(t) aJ(1)
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L(Vp, Vs, p, Rpp, A) = Z/E;de [d[i] — W[I] *RPP[i]]2
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L-BFGS

My = my — oG HVJ.

m,., = updated iteration

m, = current iteration

o, = step length

H, = inverse Hessian approximation
V = gradient

J = data misfit / objective function
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Summary...

The inversion method is formulated as a least-square misfit function for the
model variables estimation...

Minimization optimization (gradient descent method) that follows the
negative of the gradient to the minimum of the target function...

Gradient of the data misfit with respect to the un-known model varaiables are
computed by using the adjoint-state method...

Best optimal solution are obtained by using non-linear L-BFGS method...

The method has been successfully implemented on synthetic datasets.

The method is capable to retrive the from the seismic gathers.




Advantages and limitations

the inversion method is

b [ ) =R =
very general and can be Eh i ' A
extended for all the T 34 Rt

other variables. e.g.,

However, it sensitive to
the initial models and
requirs to introduce the
regularization weights

easy handling the big
data sets due to I-bfgs
implementation
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