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Input: d,,;. My, v, pT¥, pm™in

Calculate d¥,, = F(m*™ 1)

Calculate Tacobian matrix J(mF~1)
Caleulate 8d = log(d,ps) — log(d¥,,)
dEE:‘ o]

while || (d%,, — @z, /vm) > «

Calculate Sm* using equation 14
Update §m* = § x Sm*

Calculate d¥3;' = F(m*)
end
k=k+1
Seta = ajfa
end

Algorithm 1. Standard inversion with fixed layering (geometry)

Imnitialization: C4 = diag(vi?, ...,v3'), Cp.a, f.6, a, k = 1 and m® = mg,,

while x? = (||Ca(dops — F(m* 1)), /v/m) > 1 or maximum number of iterations is not met

Implement line search to find f = (0,1]

Implement equation 15 to obtain m*

ANyer 5Ll S Sl amdia o2, K1) IS

Illpllt: dabs- nlaprv v, Pmrrx' pmin’ Jymax L hmin

Calculate d*; = F(m*~1)
Calculate Jacobian matrix J(m
Caleulate 5d = log(d,p,) — log(d¥y;)
Calculate §m* using equation 14
Implement line search to find § = (0,1]
Update Sm* = f§ x m*

Implement equation 15 to obtain m*
Calculate d** = F(m*)

k=k+1

Seta = a/a

k—l)

end

Algorithm 2. Standard inversion with variable layering (geometry)

Initialization: C; = diag(vi?, ..., v;!), €, f, 0,k = 1and m® = m,,,

while x? = (|| C4(dgps — F(m*~1))|],,/vm) > 1 or maximum number of iterations is not met
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ABSTRACT

Inversion modeling of Vertical Electrical Sounding (VES) data is formulated as a nonlinear problem
and solved using multiple depth layers of fixed boundary and a few depth layers of the variable
boundary. The model parameters in Smooth inversion are only the resistivity values. However, in the
block inversion, the thickness of each layer is also added to the model parameters. Due to the non-
linearity of the inverse problem, the determination of an appropriate initial model is very significant.
A technique has been adopted to estimate a proper starting model for the block inversion strategy.
Thus, from the solution of the smooth inversion, the second derivative of cumulative resistivity is
calculated, then using the difference of turning points, the initial values of the model parameters are
determined. The proposed algorithms are first tested on data derived from two artificial models and
then implemented on two real data sets. The numerical experiments demonstrate that the smooth
inversion of the geo-electrical sounding data due to less dependency on the initial model confronts
fewer challenges proportional to the block inversion strategy. However, in the case of block inversion,
an appropriate choice of the initial model makes it possible to determine the boundaries of the layers

with more certainty.
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