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Multiple attenuation based on amplitude preserving Radon transform
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Abstract  Classical Radon transform cannot preserve the amplitude versus offset (AVO)
phenomena of primary when eliminating multiples, the remnant energy of multiples and the
amplitude distortion of the primary will have great impact on the future seismic inversion and
seismic interpretation. In order to solve these problems, an algorithm has been developed to
model reflections with AVO via the amplitude preserving Radon transform. The algorithm is a
modification of the classical sparse Radon transform and splits the seismic gather into two Radon
gathers: one gather models the strength of the reflections at zero offset, the other one adds
capability to model the AVO signature. The algorithm not only considers the shape of events as
parabolas but also the energy variation of events when performing the Radon transform. It can
effectively transforms the reflections to the Radon domain, easily eliminate the multiples and
more accurately get the primaries. The new amplitude preserving Radon operator is inverted
using the Iterative Reweight Least Square (IRLS) algorithm. Our synthetic and real data
examples show an improvement with respect to the classical sparse Radon transform at the time of
estimating primaries with reduced amplitude distortion and preserved AVO phenomena.
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Fig. 10 (a) Real seismic data,(b) the inverted primaries from conventional high-resolution Radon transform

and (¢) the AVO preserving high-resolution Radon transform

26fF
2.65
2.7

2.75

Time/s
Time/s

2.8}

Time/s

2.85

1000 2000 3000 4000
Offset/m Offset/m Offset/m

B11 U E A2 OB ROR S B () 52 BR 3t 2 K0 L (b) i 20 9 3 BB AR 22 45 R Cod 85 20 % 3 DR M o 2R 748 48k S 38 B 453 A3 28800

Fig. 11 (a) Real seismic data, (b) the inverted primaries from high-resolution conventional Radon transform
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and (c) the high-resolution AVO preserving Radon transform after zoomed at the interest area
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