FX Cadzow / SSA Random Noise Filter: Frequency Extension

Summar Similarly, we can build a trajectory matrix along the w coordinate in FX domain and such trajectory The following synthetic examples in Figure 6 show that the FE filter produces better results when Figure 8: Structure stack
eE y | | o | matrix will also have a rank of one. applied together with the Cadzow FX filter. The FE filter was used as a pre filter in order to improve the
The application of FX Singular Spectrum Analysis (SSA) or Cadzow filtering approach for random noise final output. In this case we applied a mild FE filter (rank 5) followed by a harsher Cadzow FX (rank 3).

attenuation on seismic data started from the works of Ulrych et al (1988) on eigenimage filtering of Let the frequency series be Figure 6 shows that the result of such a combined application of the two filters FE + Cadzow FX is more e m@
seismic data. Trickett furthered this work by applying eigenimage filtering to 3D data frequency slices effective than Cadzow FX filtering alone. *W”“’*‘"“‘“ﬁ%ﬂ
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Hankel matrices. Instead of using a single frequency slice for composing the extended matrix, we pro- For 7 samples, the trajectory matrix M is i ‘i“’w*"":::%«,:;.E,;é’{;:;;:ﬁ;’rx;,n-;,-vn* s
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Figure 9: Structure stack: C2-FX (rank 2) on shots

444

&3
a4

Introduction

FX Singular Spectrum Analysis (SSA) has been successfully applied to seismic data. For application to A _ 20 A i A e B s L I W e Ci TR B}ﬁ"ﬁ!ﬁiﬁgg g iﬁ:ﬂé
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The purpose of this presentation is to introduce an additional dimension for composing the Hankel b R ,“nmm";**;;"m“*_;;f"** P dedsvens g
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matrices. Instead of using only spatial dimensions for composing these matrices we propose to add a this illustrates that the frequency extension matrix M has a rank of one. Real Data Examples Figure 7: Ensemble and Frequency Extension M" R M e T m“ i‘ﬁ’ﬁ“ﬁ % ﬁﬁiﬁ |
frequency dimension to create an extended matrix from a series of frequency slices. This Frequency |
Extension approach improves filter quality through better statistics by utilizing these multi-frequency In the example above, assuming that we have only one linear event and random noise, FE filtering
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The Frequency Extension approach

proposed in this paper was applied to . _ _ . .
2D shot ensembles. Figure 7 shows one CBIL?]Q?' Figure 10: Structure stack: FE (rank 4) combined with C2-FX (rank 2) on shots
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slice, we propose to create extended matrices from several frequency slices. To illustrate this FE ank 4 + rank 2
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