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Frequency Domain Waveform Inversion
Using / -norm
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Abstract: A robust objective function in the frequency domain is applied to the acoustic full

waveform inversion. The proposed objective function is defined as /, -norm of residual

wavefields in the frequency domain. Generally, the full waveform inversion is extremely
sensitive to a number of factors such as parameterization, initial model, noise and so on. The
numerical tests were performed for checking the sensitivity to attenuation and several noises.
For the comparison with other objective functions, the conventional least-squares method and
the logarithmic method were tested under the same condition. The synthetic data examples show
that the proposed algorithm is more robust than the well-known methods.
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Fig. 2. The synthesized seismogram with outliers.

Distance (km) Distance (km)
4 4 6

E 0 &
£ 35 =
& &2
o 25 o

-
[5)]
w

(b)

Depth (km)

Fig. 3. The inverted velocity model using (a) the conventional least-squares inversion, (b) the
logarithmic inversion and (c) the least-absolute inversion.
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Fig. 4. The synthesized seismogram when the damping coefficient is (a) 0.1, (b) 1.0 and (c) 3.0
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Fig. 5. The inverted velocity model using (a) the conventional least-squares, (b) the logarithmic

and (c) the least-absolute inversion when the damping coefficient is 0.1.
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Fig. 6. The inverted velocity model using (a) the conventional least-squares, (b) the logarithmic
and (c) the least-absolute inversion when the damping coefficient is 1.0.
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Fig. 7. The inverted velocity model using (a) the conventional least-squares, (b) the logarithmic
and (¢) the least-absolute inversion when the damping coefficient is 3.0.
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