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Abstract: We perform the frequency-domain waveform inversion based on the residual-selection strategy. In the residual-
selection strategy, we classify time-domain residual wavefields into several groups according to the order of absolute
amplitudes. Because the residual wavefields are normalized after regularization of the gradient directions within each
group, the residual-selection strategy plays a role in enhancing the small-amplitude wavefields, which contributes to
improving the deep parts of inverted subsurface images. After classifying residuals in the time domain, they are
transformed to the frequency domain. Waveform inversion is performed in the frequency domain using the back-
propagation technique which has been popularly used in reverse-time migration. The residual-selection strategy is applied
to the SEG/EAGE salt and IFP Marmousi models. Numerical results show that the residual-selection strategy yields better
results than the conventional frequency-domain waveform inversion.
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Fig. 1. A common shot gather obtained by the finite-difference
method.
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Fig. 2. (a) Residual-selection strategy and (b) the flowchart of
proposed waveform inversion algorithm.
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Fig. 3. () The conventional residual wavefields; and the separated
residual wavefields for (b) Group 1, (¢) Group 2, and (d) Group 3
in Figure 2.
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Fig. 4. Traces extracted from the residual wavefields shown in (a)
Fig. 3a and (b) Figs. 3b, 3¢, and 3d.
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Fig. 5. Amplitude spectra for traces displayed in (a) Fig. 4a, and
(b) Fig. 4b.
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Fig. 6. The gradient directions at the 2nd iteration using (a) the
conventional approach and (b) the residual-selection strategy.

TX| oA

ol B FEl 7IHE 018§ At a9E 5]
918 SEG/EAGE 99 =4l(Aminzadeh er al., 1994)0] Tt
FAARE FARAT. FRAF AR AT BEA
e AZYY feaRE 2R 71HE B A £
AR R 7R F9+(Gaussian function)S A
AL, o T3 20 Hzoloh 8 Ak sl 91334
Agoll 7ak 2k BE (high-cut filter)E 2-8-3lo] A F
7t 5 Ht H5F st 27] $5 2 Aert 27t
ol whe} £27} 1,679 knyvs FE] 445 km/s7HA] AEH o=
F7fete Rdg ANl St duelEe Fule
o F3ad 2dE 7o) raksle FAsIgTh HA, B
TollA A e shsg B S 83 el
For@AolX e 2dE deds AgdoR W3
Ok THr o2 A7 o] oheds <] w1 7
Aol g8 FAE ZEER e BaE A7k
Zho] BeAES A Faeg oo R Wk, ol g 1}
e 919 AL WERE ARk vlol ARSI Fig. 7(bye

o] 91 5E o83t gatE £eRde vehdc
HHTE7E Bde AR & GAstERe, Bles ¥

B oY Y ASE o A FElE AL B
2l = ANkAQl 7] w5
e TRk P ANS S8t Fig (e

2 18

o

&
X
O

wprelel whglela 217

Distance (km}
10 12 14

()
N
S
o0

€
é w
: E
& -
@
a
Dstange (km)
] 2 4 6 ] % 12 14
£
=, i
z £
bt Y
&

(b)

Distance ke

Depth )

()

Fig. 7. (a) The SEG/EAGE salt model and inverted velocity models
obtained by (b) using the residual-selection strategy, and (c) using
the conventional gradient-based frequency-domain inversion algorithm.
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Fig. 8. (a) The Marmousi velocity model and inverted velocity
models obtained by (b) using the residual-selection strategy, and (c)
using the conventional gradient-based frequency-domain inversion
algorithm.
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