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Full waveform inversion by objective functions
with power and integral
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Y Computational Science and Technology Program, Seoul National University

Abstract: Classical full waveform inversion for velocity estimation defines the objective

function as the /> -norm of differences between the modeled and the observed wavefields.
Although widely used, the results of this method have been less than satisfactory. A moderate

improvement of this method is to define the objective function as the /*-norm of differences
between the logarithms of the modeled and observed wavefields.

In this paper we propose new objective functions of waveform inversion. They produce better
results in sub-salt imaging than those of the classical and the logarithmic objective functions.
One objective function defines the residual as the difference between L™ power of the modeled
wavefields and that of the observed wavefields. Another defines the residual as the difference
between the integral of the L™ power of the modeled wavefields and that of the observed
wavefields. We apply these new objective functions to the synthetic SEG/EAGE salt model, and
show that our new waveform inversion algorithms provide more accurate results than those of
the classical and logarithmic waveform inversion methods.
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Fig. 1. The true velocity model.
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Fig. 2. The inverted velocity model generated a) by the conventional method, b) by the

logarithmic method, c) by the power method and d) by the integral method.
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Fig 3. The true velocity model(solid line) and the inverted velocity models obtained by the
conventional method(dotted line), the logarithm method(dashed line), the integral method (line
with crosses), and the power method (line with squares) a) at 7km, b) at 9km from the left.
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