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Application of Combined Norm Constrained Sparseness Spike Inverse
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Abstract Sparse spike deconvolution is an inverse issue which estimates the time and the amplitudes of the sparseness reflectivi-
ty (spikes) from the noisy seismic traces. Sparseness spike inverse is highly nomlinear optimization problem that can be solved
using the L1-L2 norm constrained method introduced in this paper. This method is characterized with its application of the log-
barrier interior point to solve the sparseness inverse problem which is higher in terms of resolution and faster than conventional
optimization methods. Results from the synthetic and real 3D data show that the physically meaningful high-resolution sparse-
spike profile can be derived from the band-limited noisy data. Real data show that the method improves seismic resolution and
estimates the thickness of thin bed which can reduce the uncertainty of resource estimation and oil field production.
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Fig. 1 Wedge model inversion test with various noise standard
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Fig. 3 Comparison between logging data, original seismic data and inverted reflective coefficients

0 H4 B A R BEL 0 AR 0 5 ek L e 8 W S R 3 4 R L

i 8 1 ##%(Hz) i il 5 %(Hz)
200 400 50 100 150 200 40 50 100 150

1120 — 1120 v o

1140
1160
1180
1200
1220 =
1240
1260~
1280 F

B [a](ms)
B [@(ms)

Th # k(%)

P4 [ AR I T Ca) R R B0 (b) X 1
Fig. 4 Comparison between original seismic data and inverted reflective coefficients
HEVER B R 45 He 2o 4 SR T HAOBE B A A BOBURS 35 U RN (5 DA A . ST S ARG R ER TR T
e R PR A S S T R VA A R AR 4 L A4 5 1 B = o

B 5 M P Ca) A S 30 14 PR E P (D) R L

Fig. 5 Comparison between seismic apparent thickness map and predicted thickness map from inversion
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1

Table 1 Comparison between seismic apparent thickness

and predicted thickness

from inversion

(m)

1 8.6 10. 2 17
3 15.1 17.1 18
A3 11.8 11.7 18
A4 10. 6 10. 2 14
A6 10. 5 11.7 11
) 1 ,1 A3 A4
) 8.4m;
2 m,
. 1 ms,
+0.5 ms , 1 ms .
1.5m( 2900 m/s).
3
L1-L2
, 174

(Veeken and Silva, 2004).
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